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(54) RECEIVER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transmitter 
for transmitting a plurality of data streams by 
modulating a plurality of carriers whose frequencies are 
in an orthogonal relation to each other. 
SOLUTION: The transmitter of this invention includes: a 
modulation section that modulates a carrier with a first 
data stream and a carrier with data streams other than 
the first data stream in a way of providing a power 
difference between the carriers; and an inverse Fourier 
transform section that transforms an output of the 
modulation section into a time base. The first data 
stream is audio information and the second data stream 
is information for configuring a video signal. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A receiving set comprising: 

An analog TV modulating signal which modulated a subcarrier with an analog TV signal. 

A digital TV modulating signal which modulated two or more subcarriers in frequency relation which intersects 
perpendicularly mutually according to a digital data line is made into an input signal. Said digital data line 
comprises multiple-data-stream containing the 1st data row and 2nd data row, and said digital TV modulating 
signal, The 1st demodulation section that is modulated so that power difference may be provided in a subcarrier 
modulated by said 1 st data row and a subcarrier modulated by said 2nd data row, and restores to said analog TV 
modulating signal. 

The Fourier converter which carries out the Fourier transform of said digital TV modulating signal. 
The 2nd demodulation section that restores to an output of said Fourier converter, a decoder which decodes an 
output of said 2nd demodulation section, and an outputting part which chooses and outputs an output of said 1st 
demodulation section, and an output of said decoder. 

[Claim 2]The receiving set according to claim 1 which said digital TV modulating signal changes the number of 
signal points assigned by said 1st data row and said 2nd data row, and is modulated. 

[Claim 3]The receiving set according to claim 1 or 2 which restores to data rows other than said 1st data row 
based on information concerning [ said 2nd demodulation section ] the number of signal points of said modulating 
signal including information about the number of signal points of a modulating signal which said 1st data row 
modulated by data rows other than said 1st data row. 

[Claim 4]The receiving set according to any one of claims 1 to 3 considered as composition to which said analog 
TV modulating signal is supplied from the 1st broadcast, and said digital TV modulating signal is supplied from 
the 2nd broadcast 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]A subcarrier is modulated in this invention. 

Therefore, it is related with the transmission equipment which transmits a digital signal. 
[0002] 

[Description of the Prior Art]In recent years, use in various fields is following the digital transmission unit. 
Progress of digital image transmission art is especially remarkable. 

[0003]The transmission system of digital TV has been attracting attention especially recently. Present digital 
TV transmission equipment is only put in practical use in part as an object for the relay between broadcasting 
stations. However, the deployment to terrestrial broadcasting and satellite broadcasting is planned, and 
examination will be advanced in each country in the near future. 

[0004]In order to meet consumers' request to develop, it will be necessary to raise the quality and quantity of 
the contents of broadcast service, such as HDTV broadcast, PCM music broadcast, offer-ofHnformation 
broadcast, and FAX broadcast, from now on. In this case, it is necessary to increase the amount of 
information in the frequency band where TV broadcast was restricted. The amount of information 
transmissions which can be transmitted by this zone increases according to the technical limit of that time. 
For this reason, it is desirable that a receiving system is ideally changed according to a time, and the amount 
of information transmissions can be extended. 

[0005]However, when it sees from the viewpoint of broadcast, it becomes it is important and important 
securing public responsibility of the vested rights of all the televiewers who continue till a long period of time. 
When beginning new broadcast service, it is a necessary condition that the service is enjoyable for an existing 
receiver or receiving set. It can be said that the compatibility of the receiver between the old and new 
broadcast services of the past, the present and the present, and the future or a receiving set and the 
compatibility of broadcast are the most important. 

[0006]The new transmission standard which will appear from now on, for example, a digital-TV-broadcasting 
standard, is asked for a demand of future society, the extendibility of the amount of information which can 
respond to technical progress, the compatibility between the existing receivers, and compatibility. 
[0007]Here, the transmission system of the TV broadcast proposed until now is described from a viewpoint of 
extendibility and compatibility. 

[0008]The method which multiplexes the signal which compressed the NTSC-television signal into about 6 
Mbps(es) as a satellite broadcasting method of digital TV first with a TDM system using 4 value PSK 
modulation, and broadcasts TV program of 4-20-channel NTSC or HDTV of one channel by one transponder 
is proposed. The HDTV video signal of one channel is compressed into the data of about 15 Mbps as a 
terrestrial broadcasting method of HDTV, and the method which performs terrestrial broadcasting using 16 or 
32QAM modulation method is examined. 

[0009]In order to broadcast simply the broadcasting format first proposed in the satellite broadcasting 
method now with the conventional transmission system, it uses the frequency band of NTSC for several 
channels for the program broadcast of HDTV of one channel. For this reason, there was a problem that the 
received broadcasting of the NTSC program of several channels could not be carried out in the broadcasting- 
hours belt of a HDTV program. It can be said that there were not the compatibility of the receiver between 
broadcasts of NTSC and HDTV and a receiving set and compatibility. The extendibility of the amount of 
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information transmissions which is needed in connection with future technical progress can also be referred 
to as not having been taken into consideration at all. 

[0010]Next, the terrestrial broadcasting method of HDTV of the conventional system examined now is only 
broadcasting the HDTV signal as it is with the conventional modulation methods, such as 16QAM and 32QAM. 
In the case of the existing analog broadcasting, the area where a receive state which receives disturbance of 
a building, ** and lowlands, and adjoining TV office in a broadcasting service area is bad certainly exists. In 
such an area, although image quality deteriorated in the case of the existing analog broadcasting, the image 
could be reproduced, and it has viewed and listened to TV program. However, in the conventional digital-TV- 
broadcasting method, in such an area, an image could not be reproduced at all, but there was a serious 
problem that it could not view and listen to TV program at all. This was a problem which includes the 
essential technical problem of digital TV broadcasting, and may become fatal at the spread of digital TV 
broadcasting. This originates in being arranged at the position of the signal point of modulation methods, such 
as the conventional QAM, or regular intervals. The method which changes or modulates arrangement of a 
signal point did not have the former. 
[0011] 

[Problem(s) to be Solved by the Invention]This invention solves the above-mentioned conventional problem, 
and it aims at providing the transmission equipment which decreases sharply the compatibility of the NTSC 
broadcast especially in satellite broadcasting, and HDTV broadcast, and the non-receipt area in the service 
area in terrestrial broadcasting. 
[0012] 

[Means for Solving the Problem]To achieve the above objects, transmission equipment of this invention, A 
sending set and an input part of the above-mentioned sending signal which consist of an input part of a signal, 
a modulation part which modulates a subcarrier with an input signal from the above-mentioned input part, and 
generates a signal point of m value on a signal vector figure, and a transmission section which transmits a 
modulating signal, and perform data transmission, It has two composition, a demodulator which restores to 
modification PSK or a modification APSK modulated wave of a signal point of P value on a vector diagram 
which can be expressed by a polar coordinate system (r, theta), and a receiving set which has an outputting 
part. 
[0013] 

[Function]The 1st data row and the 2nd data row which have data of an n value as an input signal by this 
composition are made to input, and the modulated wave of the QAM method of the modified m value which 
has a signal point of m value on a vector diagram with the modulator of a sending set is made. The signal 
point of this m point is divided into the grouping signal points of an n-tuple, and these grouping signal points 
are assigned to each n data of the 1st data row, and each data of the 2nd data row is assigned to m/n signal 
points or sub-signal point group in these grouping signal points, and it trellis-code-izes to it, becomes 
irregular to it, and is ** sends out a sending signal. The 3rd data can also be sent out depending on 

the case. 

[0014]Next, the above-mentioned sending signal is received in a receiving set with the demodulator of p value 
as for which p>m becomes, to the signal point of p point on a signal space diagram, the signal point of p point 
is first divided into the grouping signal points of an n-tuple, and recovery reproduction of the signal of the 1st 
data row is carried out. Next, the 2nd data row of p/n value is made to correspond to the signal point of the 
p/n point in applicable grouping signal points, it gets over, and recovery reproduction of the 1st data and the 
2nd data is carried out. At this time, the 1 st data row or/, and the 2nd data row are trellis-code-ized. In the 
receiver of p=n, reproduce the grouping signal points of n group, an n value is made to correspond to each, 
and recovery reproduction only of the 1st data row is carried out. 

[0015]When the above operation receives the identical signals from a sending set, in a large antenna and a 
receiver with the recovery capability of a multiple value, it can restore to the 1st data row and the 2nd data 
row. In a miniaturized antenna and a receiver with the recovery capability of a few value, reception of the 1st 
data row can be performed simultaneously. In this way, transmission systems with compatibility can be built. 
In this case, by assigning the 1 st data row to low-pass television signals, such as a low-pass ingredient of 
NTSC or HDTV, and assigning the 2nd data row to high region television signals, such as a high-frequency 
component of HDTV, In the receiver which has an NTSC signal and the recovery capability of a multiple value 
in the receiver which has the recovery capability of a few value to the same electric wave, a HDTV signal is 
receivable. The digital broadcasting which has the compatibility of NTSC and HDTV by this becomes possible. 
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[0016] 

[Embodiment of the Invention](Embodiment of the invention 1) 1 of following this invention — an embodiment 
of the invention is described, referring to drawings. 

[001 7] Drawing 1 shows the whole system figure of the transmission equipment by this invention. The input 
part 2, the separation-circuits unit 3 t the modulator 4, and the transmitter 1 with the transmission section 5 
two or more multiplexed input signals by the separation circuits 3 The 1st data row, D^It separates into the 

2nd data row, D 2 and the 3rd data row, and D 3 , and outputs from the transmission section 5 as a modulating 

signal with the modulator 4, and this modulating signal is sent to the artificial satellite 10 by the transmission 
line 7 with the antenna 6.1t is received by the antenna 11 in the artificial satellite 10, and this signal is 
amplified with the translator 12, and is again transmitted to the earth by the antenna 13. 
[001 8]A transmit radio wave is sent to the 1st receiver 23, the 2nd receiver 33, and the 3rd receiver 43 by 
the transmission routes 21, 31, and 41. First, in the 1st receiver 23, it inputs from the input part 24 via the 
antenna 22, only the 1st data row gets over with the demodulator 25, and it is outputted from the outputting 
part 26. In this case, it does not have the recovery capability of the 2nd data row and the 3rd data row. 
[0019]ln the 2nd receiver 33, the 1st data row and the 2nd data row get over with the recovery machine 35, 
and the signal outputted from the input part 34 via the antenna 32 is compounded by one data row by the 
composing device 37, and is outputted from the outputting part 36. 

[0020]In the 3rd receiver 43, it goes into the input part 44, three data rows, the 1 st data row, the 2nd data 
row, and the 3rd data row, get over with the demodulator 45, and the input from the antenna 42 becomes one 
data constellation by the composing device 47, and is outputted from the outputting part 46. 
[0021]Even if it receives the electric wave of the same frequency band from the transmitter 1 same as 
mentioned above, the amount of information receivable by the difference in the performance of the 
demodulator of three above-mentioned receivers differs. It becomes possible to transmit simultaneously three 
information which has the compatibility according to that performance to the receiver from which 
performance differs with one radio wave band according to this feature. For example, when three digital TV 
signals of NTSC, HDTV, and hyperresolution type HDTV of an identical program are transmitted, If a super 
HDTV signal is divided into a low-pass ingredient, a high region difference ingredient, and a super high 
difference ingredient and each is made to correspond to the 1st data row, the 2nd data row, and the 3rd data 
constellation, while there is compatibility with the frequency band of one channel, resolution, high resolution, 
and three sorts of digital TV signals of super-high resolution can be broadcast simultaneously. 
[0022]In this case, in the thing receiver in which the multiple-value recovery which used the large antenna for 
the HDTV signal in the thing receiver in which the median price recovery which used the medium size antenna 
for the NTSC-television signal in the receiver of the few value recovery which used the miniaturized antenna 
is possible is possible, super-high resolution type HDTV is receivable. The digital transmitter 51 which will 
perform digital TV broadcasting of NTSC if drawing 1 is explained further inputs only the data more nearly 
same than the input part 52 as the 1st data constellation, It becomes irregular with the modulator 54, and 
with the transmitter 55 and the antenna 56, it sends to the satellite 10 according to the transmission line 57, 
and is again transmitted to the earth by the transmission line 58. 

[0023]In the 1st receiver 23, it restores to the data which is equivalent to the 1st data row with the 
demodulator 24 in the input signal from the digital transmitter 1. Similarly, the 2nd receiver 33 and the 3rd 
receiver 43 restore to the data constellation of the same contents as the 1st data row. That is, digital 
broadcasting, such as digital general TV broadcast, can also receive three receivers. 
[0024]Each part is explained. Drawi ng 2 is a block diagram of the transmitter 1. 

[0025]An input signal goes into the input part 2, and is divided into three digital signals, the 1st data row 
signal, the 2nd data row signal, and the 3rd data row signal, in the separation circuits 3. 

[0026]For example, when a video signal is inputted, it is possible to assign [ the low-pass ingredient of a video 
signal ] the super high ingredient of the 2nd data row signal and a video signal to the 3rd data row signal for 
the high-frequency component of the 1 st data row signal and a video signal. Three separated signals are 
inputted into the modulation input part 61 inside the modulator 4. Here, there are the signal point position 
abnormal conditions / the altering circuit 67 which is based on an external signal, and modulates or changes 
the position of a signal point, an external signal is embraced, and the position of a signal point is modulated or 
changed. In the modulator 4, amplitude modulation is performed to each of two subcarriers which intersected 
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perpendicularly, and the QAM signal of a multiple value is acquired. The signal from the modulation input part 
61 is sent to the 1st AM machine 62 and the 2nd AM machine 63. cos (2pif t) — AM of one of the 

subcarriers from the subcarrier generator 64 being carried out with the 1 st AM machine 62, and, After being 
sent to the composing device 65, sending and carrying out the 90-degree phase shift of another subcarrier to 
the pi/2 phase converter 66, being sent to the 2nd AM machine 63 in the state of sin (2pif c t) and receiving 

the amplitude modulation of a multiple value, it is the composing device 65, It is compounded with the 2nd AM 
modulated wave, and a sending signal is carried out by the transmission section 5, and it is **(ed) and 
outputted. Since this method itself is more generally than before carried out, explanation of detailed operation 
is omitted. 

[0027] Operation is explained using the 1st quadrant of the signal space diagram of general QAM of the 
sexadecimal of hexadecimal of drawing 3. All the signals generated with the modulator 4 can be expressed by 
two composition-of-vectors vector, the two vectors 81 of subcarrier Acos2pif c t f and the vector 82 of 

Bsin2pif t, which intersected perpendicularly. When the tip of the synthesized vector from zero point is 
c 

defined as a signal point, in the case of sexadecimal-of-hexadecimal QAM, a^A total of 16 signal points can 
be set up with the combination of the amplitude value of four values of a 2 , a 3 , and a^, and the amplitude value 
of four values of bj, b 2 , b 3 , and b 4 . In the 1st quadrant of drawing 3, four signals, of the signal point 83, 
C 12 of the signal point 84, C 22 of the signal point 85, and C 21 of the signal point 86, exist 
[002810^ is a synthesized vector of vector 0~a 1 and vector 0-bj, and serves as C 11 =a 1 cos2pif c t- 
b 1 sin2pif c t=Acos (2pif c t+dpi/2). 

[0029]Between B 1 and bj-bg is defined [ between A 1 and a^ag ] for between A 2 and 0-b 1 as B 2 , and the 

distance between 0[ here ] on rectangular coordinates of drawing 3 ~a 1 is shown on a figure. 

[0030] As shown in the whole drawing 4 vector diagram, a total of 1 6 signal points exist. For this reason, by 
making each point correspond to 4-bit information, 4-bit information transmission becomes possible in one 
cycle, i.e., 1 time slot. 

[0031]The general example of allotment at the time of expressing each point with a binary system is shown in 
drawing 5 . Naturally, it is easy to distinguish in the direction of a receiver, so that the distance during each 
signal point is separated. Therefore, generally distance during each signal point is made arrangement which is 
detached as much as possible. When the distance during a specific signal point is brought close, in a receiver, 
the discernment for the two points becomes difficult, and ERARETO worsens. Therefore, it is said that it is 
desirable to use arrangement at equal intervals like drawing 5 generally. Therefore, arrangement of the signal 
point which becomes A1=A2/2 in the case of 16QAM is generally carried out. 

[0032]now, in the case of the transmitter 1 of this invention, first, data is looked like [ the 3rd data row ] by 
the 1 st data row and 2nd data row case, and is divided. And as shown in drawing 6 , 1 6 signal points or 
grouping signal points are divided into four grouping signal points, and four data of the 1st data row is first 
assigned to each grouping signal points. That is, when the 1 st data row is 1 1 , any one of four signal points of 
the 1st grouping signal points 91 of the 1st data quadrant is transmitted, In the case of the 2nd grouping 
signal points 92 and 00 of the 2nd quadrant, in the case of 01, in the case of the 3rd grouping signal points 93 
and 10 of the 3rd quadrant, one signal point is respectively chosen according to the value in 4th grouping- 
signal-points 94** of the 4th quadrant which is the 2nd data row from four signal points, and it is transmitted. 
Next, in the case of 16QAM, in the case of 2 bits of the 2nd data row, the data of four values, and 64 value 
QAM, the data of 4 bits and sexadecimal of hexadecimal is assigned to four signal points or sub-signal point 
group in each divided signal point group of 91, 92, 93, and 94 like drawing 7 . Every quadrant serves as object 
arrangement. It opts for the assignment to 91, 92, 93, and 94 of a signal point preferentially with the 2-bit 
data of the 1st data constellation. In this way, 2 bits of the 1st data row and 2 bits of the 2nd data row can 
completely be transmitted independently. And if, as for the 1 st data row, beyond constant value has the 
antenna sensitivity of a receiver, it can restore to it also with 4PSK receiver. If an antenna has still higher 
sensitivity, it can restore to the both sides of the 1 st data constellation and the 2nd data constellation with 
the modification 16QAM receiver of this invention. 

[0033]The example of quota of the 2nd data row (2 bits of the 1 st data row and 2 bits) is shown in drawing 8 
here. 
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[0034]In this case, by dividing a HDTV signal into a low-pass ingredient and a high-frequency component, 
assigning a low-pass video signal to the 1st data row, and assigning a high region video signal to the 2nd data 
row, In the receiving system of 4PSK, with the receiving system of 1 6QAM or 64QAM, the both sides of the 
1st data row and the 2nd data row can reproduce the image of NTSC of the 1st data row, these can be 
added, and the image of HDTV can be acquired. 

[0035]When distance during a signal point is merely made into the equal distance like draw ing 9, the 1 st 
quadrant has SURESHIHORUDO distance between the portions shown with the slash, in view of 4PSK 
receiver. The amplitude of A TQ may be sufficient, if SURESHIHORUDO distance is made into A TQ and 4PSK 

will only be sent. If it tries to send 16QAM, maintaining A TQ for 3A TO , one 3 times the amplitude 

[ i.e., ] of this, is required. That is, 9 times as much energy is needed compared with the case where 4PSK is 
transmitted. Spending the signal point of 4PSK in 16QAM mode without considering anything has bad electric 
power utilization efficiency. Reproduction of a subcarrier also becomes difficult. The electric power which can 
be used in the case of satellite transmission is restrained. The system with such bad electric power utilization 
efficiency is not realistic until the transmission power of a satellite increases. If digital TV broadcasting will be 
started in the future, it is expected that the receiver of 4PSK appears on the market in large quantities. Once 
spreading, it can be said that it is impossible to raise such receiving sensitivity since the problem of the 
compatibility of a receiver occurs. Therefore, the transmission power in 4PSK mode cannot be reduced. For 
this reason, when spending the signal point of false 4PSK in 1 6QAM mode, it is expected that the method 
which lowers transmission power from the conventional 1 6QAM is needed. It becomes impossible otherwise, 
to transmit with the electric power of the limited satellite. 

[0036]By detaching the distance of four divided signal point groups of the drawing numbers 91-94 like drawing 
10 . the feature of this invention is that it can lower the transmission power of false 4PSK type 1 6QAM 
abnormal conditions. 

[0037]In order to clarify relation between receiving sensitivity and a transmission output here, it returns to 
drawing 1 and the receiving method of the digital transmitter 51 and the 1st receiver 23 is described. 
[0038]First, the digital transmitter 51 and the 1st receiver 23 are common transmission equipment, and are 
performing image transmission including data communications or broadcast. As shown in drawin g 7. the digital 
transmitter 51 removes an AM function from the transmitter 1 of multiple-value QAM which is a 4PSK 
transmitter and was explained by drawing 2 of **. An input signal is inputted into the modulator 54 via the 
input part 52. It sends to the 2 to 2nd phase phase modulation circuit 123 which modulates the subcarrier in 
which about 90 degrees of phases differ from the 1 to 2nd phase phase modulation circuit 122 and reference 
carrier wave which divide an input signal into two signals and carry out the phase modulation of the reference 
carrier wave by the modulation input part 121 in the modulator 54, These phase modulation waves are 
compounded by the composing device 65, and are transmitted by the transmission section 55. 
[0039]The modulating-signal space diagram at this time is shown in drawing 18 . In order to set up four signal 
points and to raise electric power utilization efficiency, it has generally been common sense to carry out 
distance during a signal point at equal intervals. As one example, the case where defined (01) and the signal 
point 127 as (00), and the signal point 128 is defined [ the signal point 125 ] for (11) and the signal point 126 
as (10) is shown. In this case, in order to receive data with the 1st satisfactory receiver 23 of 4PSK, the 
amplitude value more than fixed is required of the output of the digital transmitter 51. if drawing 18 explains, 
the 1st receiver 23 will receive the signal of the digital transmitter 51 by 4PSK — the minimum, if the 
minimum amplitude value of a required sending signal, i.e., the distance between 0-a^ is defined as A T0 and it 

will transmit above minimum amplitude A TQ of a transmitting limit, The 1st receiver 23 serves as ability ready 

for receiving. 

[0040]Next, the 1st receiver 23 is described. The 1st receiver 23 receives the sending signal from the 
transmitter 1, or the sending signal of 4PSK from the digital transmitter 51 with the small antenna 22 via the 
translator 12 of the satellite 10, considers with the demodulator 24 that an input signal is 4 PSK signals, and 
gets over. The 1st receiver 23 is designed receive the signal of 4PSK of the digital transmitter 51, or 2PSK, 
and receive signals, such as digital TV broadcasting and data transmission, originally. 

[0041]. Drawing 19 received the electric wave from the satellite 12 with the antenna 22 in the configuration 
block figure of the 1 st receiver. After inputting this signal from the input part 24, a subcarrier and a 
rectangular subcarrier are reproduced by the subcarrier regenerative circuit 131 and the pi/2 phase converter 
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1 32, and respectively by the primacy phase detector circuit 1 33 and the 2nd phase detector 1 34. The 
ingredient which lies at right angles is detected independently respectively, and is respectively identified 
independently by the timing wave extracting circuit 1 35 according to a time slot. It gets over to the 1 st data 
row by the 1st data row regenerating section 232, and two independent demodulation signals are outputted by 
the 1st identification reproduction circuit 136 and the 2nd identification reproduction circuit 137 by the 
outputting part 26. 

[0042]An input signal is explained here using the vector diagram of drawing 20 . It is received by the 1 st 
receiver 23 based on the transmit radio wave of 4PSK of the digital transmitter 51, and ideal conditions 
without transmission distortion or a noise can express a signal in four signal points of 151-154 of drawing 20 . 
[0043] However, the signal point which received the noise in a transmission line, the amplitude distortion of a 
transmission system, and the influence of phase distortion in practice, and was received is distributed over 
the fixed range with the circumference of a signal point. Since it becomes impossible to distinguish from the 
next signal point when it separates from a signal point, when an error rate increases gradually and a certain 
setting range is crossed, it becomes impossible to restore data. What is necessary is just to take the distance 
during a contiguity signal point, in order to get over within the error rate which was set up also in the case of 
the worst conditions. This distance is defined as 2A RQ . It can get over, if transmission systems are set up go 

into the 1st discrimination field 155 which the signal point 151 shows with the slash of |0-a R1 |>=A RQ of 

drawing 20 , and |0— b R1 l>=A R0 at the time of the marginal received input of 4PSK, and a subcarrier is 

renewable after that. If the minimum radius value that the antenna 22 set up is made into r Q , and a 

transmission output is carried out more than [ a certain ] fixed, it is receivable by all the systems. The 
amplitude of the sending signal in drawing 18 is set up for becoming the 4PSK minimum reception amplitude 
value of the 1st receiver 23, and A RQ . This transmitting minimum amplitude value is defined as A T0 . By this, if 

the radius of the antenna 22 is more than r Q , even if a receiving condition is the worst, the 1st receiver 23 

can restore to the signal of the digital transmitter 51. When receiving modification 16QAM of this invention, 
and 64QAM, the 1st receiver 23 becomes difficult [ it / to reproduce a subcarrier ]. For this reason, if the 
transmitter 1 arranges eight signal points in the position on the angle of (pi/4+npi/2) and transmits to it like 
drawing 25 (a), a subcarrier is renewable with 4 multiplying methods. If 1 6 signal points are arranged on the 
extension wire of the angle of npi/8 like drawing 25 (b). by adopting the carrier recovery system of 1 6 
multiplying methods as the subcarrier regenerative circuit 131, a signal point degenerates and the subcarrier 
of a false 4PSK type 16QAM modulating signal can be reproduced easily. In this case, what is necessary is to 
set up the signal point of the transmitter 1 and just to transmit so that it may be set to A 1 /(A 1 +A 2 ) =tan 

(pi/8). The case where a QPSK signal is received here is considered. The signal point position can also 
superimpose the abnormal conditions of AM etc. for the signal point position of the QPSK signal of ( drawing 
18) like the signal point position abnormal conditions / altering circuit 67 of the transmitter of drawing 2 . In 
this case, as for the signal point position demodulation section 138 of the 1st receiver 23, PM, AM, etc. 
restore to the position modulation signal or repositioning signal of a signal point. And the 1 st data row and a 
demodulation signal are outputted from a sending signal. 

[0044]Next, if it returns to the transmitter 1 and the sending signal of 16PSK of the transmitter 1 is explained 
here using the vector diagram of drawing 9 , amplitude A 1 of the direction of a horizontal vector of the signal 

point 83 will be made larger than 4PSK minimum transmission output A TO of the digital transmitter 51 of 

drawing 18 like drawing 9 . Then, the signal of the signal points 83, 84, 85, and 86 of the 1st quadrant of 
drawing 9 goes into the 14th PSK ready-for-receiving ability field 87 shown with a slash. When the 1st 
receiver 23 receives these signals, these four signal points go into the 1st discrimination field of the receiving 
vector diagram of drawing 20 . Therefore, even if the 1 st receiver 23 receives any of the signal points 83, 84, 
85, and 86 of drawing 9, it restores to the data which it (1 1) Comes to judge as the signal point 151 of drawing 
20 to this time slot. This data is (11 of the 1st divided signal point group 91 of the transmitter 1), i.e., (11) of 
the 1st data row, as shown in drawing 8. In the 2nd quadrant, the 3rd quadrant, and the 4th quadrant, the 1st 
data row gets over similarly. That is, the 1st receiver 23 will restore only to the 2-bit data of the 1st data row 
among multiple-data-stream of the modulating signal from the transmitter 1 of 16QAM, 32QAM, or 64QAM. in 
this case, the signal of the 2nd data row or the 3rd data row — all — the [ the 1st - ] — since it is included 
by the divided signal point group 91 of four, the recovery of the signal of the 1st data row is not affected. 
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However, since reproduction of a subcarrier is affected, a measure which is described later is required. 
[0045]If there is no limit in the output of the translator of a satellite, it is realizable by general 16 - 64QAM of 
a conventional signal point equal distance method like drawing 9, However, as mentioned above, unlike ground 
transmission, by satellite transmission, it will launch, if the weight of a satellite increases, and cost increases 
substantially. Therefore, the transmission output is restrained from the output limit of the translator of a main 
part, and the limit of the electric power of a solar cell. This state continues for the time being, unless the 
launch cost of a rocket becomes cheap by technical innovation. In the case of a communications satellite, a 
transmission output is about 100W-200W also in 20W and a broadcasting satellite. Therefore, when it is going 
to transmit 4PSK by 1 6QAM of a signal point equal distance method like drawing 9 , since the amplitude of 
16QAM is 2A 1 =A 2 , when it is [ it / 3A TO ] necessary and electric power expresses it, it is needed 9 times. In 

order to give compatibility, 9 times as much electric power as 4PSK is required. And when it is also going to 
make the 1 st receiver of 4PSK into ability ready for receiving with a small antenna, it is difficult in the 
satellite currently planned now to obtain an output like this. It is needed 360W and it becomes impossible for 
example, to realize economically in the system of 40W. 

[0046]When it thinks and all the receivers are the antennas of the same size to be sure here, if it is the same 
transmission power, equal distance signal point method overseas watch efficiency is good. However, 
considering the system which combined the receiver group of the antenna which differs in a size, a new 
transmission system can be constituted. 

[0047]when this was described concretely, 4PSK used the small antenna — it is easy, and the receiving 
system of low cost is made to receive and the number of addressees is increased. Next, if 1 6QAM offers 
high-value-added service of HDTV etc. which used the medium size antenna and which made the multiple- 
value recovery receiving system of the high cost receive, and balanced investment although it was highly 
efficient and an object is limited to a specific addressee, it will be materialized as a system. If it carries out 
like this, 64DMA can be transmitted hierarchical by 4PSK, 16QAM, and a case only by making a transmission 
output increase a little. 

[0048]For example, a total transmission output can be lowered by taking a signal point interval so that it may 
be set to A1=A2 like drawi ng 1 0. In this case, the amplitude A (4) for transmitting 4PSK can be expressed by 
the vector 95, and serves as a square root of 2A^. The whole amplitude A (16) can be expressed by the 

vector 96, and serves as a square root of 2 (A 1 +A 2 )+(B 1 +B 2 ) 2 . 

[0049]| A. (4) | 2 =A 1 2 + B 1 2 =A to 2 + A to 2 =2A to 2 |A(16) | 2 =(A 1+ A 2 ) 2 -KB 1+ B 2 ) 2 =4A JO ft „ got b|ocked 
2 +4A to 2 =28A to 2 |A(16) A[ |/|] (4) |=2, and can transmit with twice in the case of transmitting 4PSK as many 

amplitude as this, and 4 times as many transmission energies. In the common receiver transmitted in an equal 
distance signal point, although the recovery of modification sexadecimal-ofHiexadecimal QAM cannot be 
performed, it is receivable with the 2nd receiver 33 by setting up two thresholds, A 1 and A 2 , beforehand, if the 

shortest distance of the signal point in the 1st divided signal point group 91 is A 1 and the case of drawing 10 

compares with distance 2during signal point A t of 4PSK — A 2 /2A 1 — ** When it is going to become one half 

of the distance during a signal point and is going to obtain the same error rate from A 1 =A 2 , with the receiving 

sensitivity of twice as many amplitude as this, and energy, one 4 times the receiving sensitivity of this is 
needed. What is necessary is just to make radius r 2 of the antenna 32 of the 2nd receiver 33 into twice, i.e., 

r 2 =2r lf compared with radius radius r t of the antenna 22 of the 1st receiver 23, in order to obtain one 4 times 

the receiving sensitivity of this. For example, it is realizable, if the antenna of the 1st receiver 23 is 30 cm in 
diameter and the antenna diameter of the 2nd receiver 33 shall be 60 cm. By this, if this is assigned to the 
high-frequency component of HDTV by the recovery of the 2nd data row, new service of HDTV etc. will 
become possible by the same channel. Since a service content doubles, the addressee can receive service of 
the part corresponding to investment of an antenna and a receiver. Therefore, the part high cost may be 
sufficient as the 2nd receiver 33. Since the minimum transmission power was decided here for mode 
reception of 4PSK, transmission power ratio n^ 6 of modification 16APSK and antenna radius r 2 of the 2nd 

receiver 33 to the transmission power of 4PSK are determined by the ratio of A 1 of drawing 1 0, and A 2 . 

[0050]if it calculates in order to measure this optimization — the minimum of 4PSK — required transmission 
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energy — {(A 1 +A 2 ) /A t J 2 — double, if this is defined as n 16 , the distance during a signal point when receiving 
the distance during a signal point by A 2 and 4PSK when receiving by modification sexadecimal-of- 
hexadecimal QAM — the ratio of 2A 1 and the distance during a signal point — A 2 /2A — since it comes out, 
if the radius of a receiving antenna is made into r 2 , it will become a relation like drawing 1 1. The curve 101 
expresses the relation between transmission energy magnification n 16 and radius r 2 of the antenna 22 of the 
2nd receiver 23. 

[0051]By the case where 16QAM in the case of an equal distance signal point is transmitted, the point 102 
needs 9 times as much transmission energy as above-mentioned, and is not practical. A graph shows that 
antenna radius r 2 of the 2nd receiver 23 does not become so small even if it increases n 16 5 or more times 

from drawing 11 . 

[0052]In the case of a satellite, transmission power is limited and beyond constant value cannot take it. It 
becomes clear from this that 5 or less times is desirable as for n1 6. The slash of the field 103 of drawing 1 1 
shows this field. For example, if it is in this field, antenna radius r 2 of the 2nd receiver 23 doubles [ the point 

104 ] with 4 times as much transmission energy. As for r 2 , transmission energy increases [ the point 105 ] 

about 5 times by twice. These are in the utilizable range. 

[0053]When n 16 expresses by A 1 and A 2 that it is smaller than five, the distance between divided signal point 

groups from n^KA^A.,) (/A,) 2 <=5A 2 <=1 .23A, drawing 10 2A (4). When maximum amplitude is set to 2A (16), 
A (4) and A(16)-A (4) are proportional to A 1 and A 2 , therefore show the example using 64APSK abnormal 

conditions of modification to the next that what is necessary is just to consider it as {A(16)} 2 <=5 {A (14)} 2 . 
The 3rd receiver 43 can perform 64 value QAM demodulation. 

[0054]The vector diagram of drawing 1 2 is a case where the divided signal point group of the vector diagram 
of drawing 10 is made to increase from four values to sexadecimal of hexadecimal. In the 1st divided signal 
point group 91 of drawing 12 , the signal point of 4x4= sexadecimal of hexadecimal including the signal point 
1 70 is arranged at equal intervals. In this case, in order to give the sex in two ways with 4PSK, it must be set 
as A 1 >=A TO of transmitting amplitude. The value of r 3 at the time of defining it as transmission and the output 

signal n64 by making the radius of the antenna of the 3rd receiver 43 into r 3 , If it asks similarly, it will become 

r 3 2 ={6 2 /(n-1)} rj 2 , and it becomes a graph like the radius r 3 ~output multiple n of figure 1364 value QAM. 

[0055] However, since only 2 bits of 4PSK can get over when the 2nd receiver 33 receives in arrangement like 
drawing 12, in order to form three compatibility, the 1st, the 2nd, and the 3rd, it is desirable to give the 
function which recovers modification sexadecimal-of-hexadecimal QAM from a modification 64 value QAM 
modulated wave to the 2nd receiver 33. 

[0056]The compatibility of three receivers is materialized by performing the grouping of three hierarchies' 
signal point like drawing 14 . When only the 1st quadrant explained, the 1st division divided signal point group 
91 said that (1 1) of the 1st data row was assigned. [ 2-bit ] 

[O057]the [ next, ] — (11) of the 2nd data row is assigned to 1 secondary divided signal point group 181. [ 2- 
bit ] the — 2 secondary divided signal point group 182 — (01) — the — 3 secondary divided signal point 
group 183 — (00) — the — (10) is assigned to 4 secondary divided signal point group 184. This is equivalent 
to drawing 7 . 

[0058]When the signal point arrangement of the 3rd data row is explained in detail using the vector diagram of 
the 1st quadrant of drawing 15 , the signal point 201,205,209,213 (11), If (01) and the signal point 
203.207,21 1,215 are set to (00) and the signal point 204,208,212,216 is set to (10). the signal point 
202,206,210,214, Three hierarchies' 2-bit data can transmit the 2-bit data of the 3rd data row independently 
with the 1 st data and the 2nd data. 

[0059]With the receiver with which the performances of three levels differ as a feature of this invention, it 
can transmit data with a different transmission quantity of 2 bits, 4 bits, and 6 bits, and. moreover, 6-bit data 
not only can send, but can give the compatibility during a hierarchy's three transmissions. 
[0060] Here, the configuration method of a signal point required in order to give the compatibility at the time 
of 3 hierarchy transmission is explained. 
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[0061] As shown in drawing 15. in order to make the 1st receiver 23 receive the data of the 1st data row, it 
was already said first that it is A 1 >=A TQ . 

[0062]Next, it is necessary to secure the distance during a signal point so that it can distinguish from the 
signal point 91 of the 2nd data row, for example, the signal point of drawing 10 , and the signal point of 
182,183,184 of the subdivided signal point group of drawing 1 5 . 

[0063] Drawing 15 shows the case where only 2 / 3A 2 is detached, the [ in this case, ] — the distance during 

a signal point of the signal point 201,202 inside 1 secondary divided signal point group 181 is set to A 2 /6. 

When the 3rd receiver 43 receives, required received energy is calculated, in this case, by making the radius 
of the antenna 32 into r 3 , when required transmission energy is defined as being twice [ n 64 ] the 4PSK 

transmission energy, this graph used as ^=(12^) 2 /(n-1) can be expressed with the curve 221 of drawing 1 6 . 

For example, if 6 times as much transmission energy as 4PSK transmission energy is obtained in the case of 
the point 222,223, it will be an antenna of one 8 times the radius of this, and if it is 9 times as much 
transmission energy, it turns out that it can restore to the 1 st, 2nd, and 3rd data row with 6 times as many 
antennas. In this case, in order for the distance during a signal point of the 2nd data row to approach with 

2/3A 2 , it is necessary to become r 2 2 =(3r 1 ) 2 /(n-1), and to enlarge the antenna 32 of the 2nd receiver 33 a 

little like the curve 223. 

[0064]Like this time in this method, while the transmission energy of a satellite is small, the 1st data row and 
the 2nd data row are sent, The big effect of both sides of the compatibility that the 3rd data row can be sent 
without [ without the transmission energy of a satellite spoils the received data of the 1 st receiver 23 or the 
2nd receiver 33 in the future which increased sharply, and ] converting, and possibilities is acquired. 
[0065]In order to explain a receive state, it states from the 2nd receiver 33 first. As opposed to having set up 
so that the 1st above-mentioned receiver 23 can originally restore to the 1st data row of 4 PSK modulation 
signals of the digital transmitter 51, and the transmitter 1 with the small antenna of radius r^ In the 2nd 

receiver 33, it can restore to the 2-bit signal of the signal point of sexadecimal of hexadecimal, i.e., 1 6QAM of 
the 2nd data row, shown in drawing 10 of the transmitter 1 thoroughly. It can restore to the 1st data row and 
a 4 in all bits signal. In this case, the ratio of A1 and A2 changes with transmitters. This data is set up by the 
recovery control section 231 of drawing 21 , and a threshold is sent to a demodulator circuit. Thereby, AM 
demodulation becomes possible. 

[0066]The block diagram of the 2nd receiver 33 of drawing 21 and the block diagram of the 1st receiver 23 of 
drawing 19 are the almost same composition. A different point has the antenna 32 in a point with larger radius 
r 2 than the antenna 22 first. For this reason, it can discriminate from a signal with a shorter distance during a 

signal point. Next, it has the recovery control section 231, and the 1st data row regenerating section 232 and 
the 2nd data row regenerating section 233 in the inside of the demodulator 35. The 1st identification 
reproduction circuit 1 36 has an AM demodulation function in order to restore to modification 1 6QAM. In this 
case, each subcarrier has a value of four values and has a threshold of zero level, and **two values each. In 
the case of this invention, for a modification 16QAM signal, as shown in the signal vector figure of drawing 22 . 
a threshold changes with transmission outputs of a transmitter. Therefore, when it is the SURESHI hold value 
which normalized TH 16 , it is TH l6 =(A 1 +A 2 /2)/(A l +A 2 ) so that clearly from drawing 22 . 

It becomes. 

[0067]The demodulation information of this A1, A2 or TH 16 , and the value m of multi-level modulation is 

included and transmitted into the 1st data row from the transmitter 1. The method of the recovery control 
section 231 carrying out the statistical work of the input signal, and searching for demodulation information 
can also be taken. 

[0068]How to determine the ratio of shift factor A^/A 2 using drawing 26 is explained. If A^/A 2 is changed, a 

threshold will change. An error increases as A^/A 2 set up by the receiver end separates from the value of 

A^/A 2 set up by the transmitter side. By controlling shift factor A 1 /A 2 in the direction which carries out the 

field back of the demodulation signal from the 2nd data row regenerating section 233 of draw in g 26 in the 
recovery control circuit 231 and whose error rate decreases. Since a shift factor can be managed by the 3rd 
receiver 43 even if it does not restore to A./A 9 , a circuit becomes easy. It is effective in it becoming 
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unnecessary for a transmitter to send A 1 /A 2 and its transmission capacity increasing. This can also be used 

for the 2nd receiver 33. The recovery control circuit 231 has the memory 231a. When memorizing a different 
threshold for every channel of TV broadcast, i.e., a shift ratio and the number of signal points, and a 
synchronous rule and receiving that channel again, it is effective in reception being stabilized quickly by 
calling this value. 

[0069]When this demodulation information is unknown, the recovery of the 2nd data row becomes difficult. 
Hereafter, it explains using the flow chart of ( drawing 24 ). 

[0070]Even when demodulation information is not acquired, the recovery of 4PSK of Step 313 and the 
recovery of the 1st data row of Step 301 can be performed. Then, the demodulation information acquired by 
the 1st data row regenerating section 232 at Step 302 is sent to the recovery control section 231. The 
recovery control section 231 performs the recovery of 4PSK of Step 313, or 2PSK, if m is 4 or 2 at Step 303. 
If it is NO and m is 8 or 16 at Step 304, it is the other side to Step 305. It is the other side in the case of NO 
to Step 310. TH8 and TH16 are calculated at Step 305. The recovery control section 231 sends threshold 
TH16 of AM demodulation to the 1st identification reproduction circuit 136 and the 2nd identification 
reproduction circuit 1 37 at Step 306, and the recovery of modification 1 6QAM and reproduction of the 2nd 
data row are made at Steps 307 and 315. An error rate is checked at Step 308, when bad, it returns to Step 
313, and 4PSK recovery is performed. 

[0071] Although the signal point 85.83 of drawing 22 is on the angle of cos (omegat+npi/2) in this case, there 
is no signal point 84.86 on this angle. Therefore, the carrier-wave-outgoing information on the 2nd data row is 
sent to the subcarrier regenerative circuit 131 from the 2nd data row regenerating section 233 of drawing 21 . 
and it has set up from the signal of the timing of the signal point 84.86 not extract a subcarrier. 
[0072]The transmitter 1 has sent the subcarrier timing signal for the 1 st data row intermittently supposing 
the case where a recovery of the 2nd data row is impossible. Even if it cannot restore to the 2nd data row 
with this signal, the signal point 83.85 understands only the 1st data row. For this reason, a subcarrier is 
renewable by sending carrier-wave-outgoing information to the subcarrier regenerative circuit 131. 
[0073]Next, when the signal of modification 64QAM as shown in drawin g 23 has been sent from the 
transmitter 1, Or, when it is judged, it is confirmed at Step 310 whether to be 64 or less and m is not an equal 
distance signal point method at Step 31 1, and when [ whose m is not 16 ], if it returns to the flow chart of 
drawing 24 , it will go to Step 312 at Step 304. When distance TH g4 during a signal point at the time of 

modification 64QAM is calculated here, it is TH 64 =(A 1 +A 2 /2)/(A 1 +A 2 ). 

It comes out, and it is and is the same as TH 16 . However, the distance during a signal point becomes small. 

[0074]the — if distance during the signal point in 1 secondary divided signal point group 181 is made into A 3 - 

- the — the [ 1 secondary divided signal point group 181 and ] — the distance of 2 secondary divided signal 
point group 182 — (A 2 ~2A 3 ) — it will become / (A 1 +A 2 ) if it normalizes (A 2 -2A 3 ). It cannot discriminate, 

when this is defined as d 64 and d g4 is below discretion T 2 of the 2nd receiver 33. In this case, it judges at 

Step 313, and if d 64 is outside tolerance level, it will go into 4PSK mode of Step 313. When it is in the 

discrimination range, it restores to 16QAM of Step 307 toward Step 305. At Step 308, when an error rate is 
large, it goes into 4PSK mode of Step 313. 

[0075]In this case, by four multiplying circuits, since all the signal points are on the angle of cos (2pif*-n-pi/4) 
if the modification 8 QAM signal of a signal point as the transmitter 1 shows to drawing 25 (a) is transmitted, 
in order that all the subcarriers may degenerate to the same phase, the effect that reproduction of a 
subcarrier becomes easy is born. In this case, it can restore to 2 bits of the 1st data row also with 4PSK 
receiver which has not considered, and the signal-point-arrangement figure of 1b drawing 25 (a) of the 2nd 
data row and drawing 25 (b) shows the signal point of C-CDM at the time of adding the signal point shifted in 
the direction of polar coordinates (r, theta) with the 2nd receiver 33. C-CDM which shifted the signal point to 
the rectangular-coordinates top, i.e., an XY direction, expressed previously is called rectangular-coordinate- 
system C-CDM, and polar coordinate system C-CDM is called polar coordinate system C-CDM for C-CDM 
which shifted the signal point in the polar coordinate system, i.e., r, and the direction of theta. 
[0076]The signal-point-arrangement figure of 8 PS-APSK of drawing 25 (a) adds first every one more signal 
point shifted in the direction of radius r in polar coordinates to each of four signal points of QPSK. In this 
way, APSK of polar-coordinates C-CDM which has eight signal points from QPSK as shown in d rawing 25 (a) 
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is realized. Shifted Pole-APSK omits this from it being APSK which added the signal point shifted very much 
(Pole) on polar coordinates, and it calls it SP-APSK. In this case, the coordinates of the signal point 85 added 
to QPSK can be defined by using shift factor S r as shown in Drawing 139 . The signal point of 8 PS-APSK 

adds the signal point (S t +1) (r Q , theta Q ) of a position when only S^r Q shifted the signal point 83 of the polar 

coordinates (r Q , theta Q ) of standard QPSK in the direction of radius r. In this way, the 1-bit subchannel 2 is 

added to the 2-bit same subchannel 1 as QPSK. 

[0077]As shown in the Constellation figure of Drawing 140 . coordinates (r Q , theta Q ), adding the signal point to 

which only S2 ro was shifted in the direction of radius r at eight signal points of Gq+S^q, theta Q ) — new 

(r Q +S 2 r — ) [ q and ] The 1-bit signal point of theta Q , and (r 0 + S 1 r () +S 2 r 0 , theta Q ) is added. Since this has two 

kinds of arrangement, the subchannel which is 1 bit is obtained. This is called 1 6 PS-APSK and it has the 2 
bits subchannel 1, the 1 bit subchannel 2, and the 1-bit subchannel 3. Since a subcarrier is renewable with 
the usual QPSK receiver explained by drawing 19 since 16-PS-APSK also had a signal point on theta=1/4 
(2n+1)pi, it cannot restore to the 2nd subchannel, but it can restore to the 1st subchannel that is 2 bits. Thus, 
the C-CDM method shifted in the direction of polar coordinates is effective in the amount of transmitted data 
being extensible, maintaining a mainstream QPSK receiver and compatibility in PSK, especially the present 
satellite broadcasting. For this reason, it is extensible, maintaining compatibility to satellite broadcasting with 
much amount of information of the multi-level modulation using APSK of the second generation without losing 
the televiewer of the satellite broadcasting of the first generation using PSK. 

[0078]An angle [ in / in the signal point in the case of drawing 25 (b) / polar coordinates ] = it is on pi/8. This 
is limited to each three quadrant, i.e., 1 2 signal points, among each four quadrant of the signal point of 1 6PSK, 
i.e., a total of 16 signal points. When it sees roughly by limiting, it can consider that this three signal point is 
one signal point, and can be regarded as the signal point of four QPSK on the whole. In this way, the 1 st 
subchannel is renewable like the above-mentioned case using a QPSK receiver. 

[0079]These signal points are arranged on the angle of theta=pi/4, theta=pi/4+pi/8, and theta=pi / 4-pi/8. 
That is, the signal point to which the angular orientation of polar coordinates was made to shift the signal 
point of QPSK on angle pi / 4 ** pi/8 is added. Since it is in the range of theta— pi / 4**pi/8, it can be 
regarded as one signal point on theta=pi/4 of abbreviated **thetaPSK. Although the error rate in this case 
worsens a little, since it can discriminate between the signal point [ error rate ] on four angles with the 
receiver 23 of QPSK shown in drawing 1 9 . it can get over, and 2-bit data is reproduced. When an angle is on 
pi/n in angle shift C-CDM, a subcarrier regenerative circuit can reproduce a subcarrier by n multiplying circuit 
like other embodiments of the invention. When there is nothing on pi/n, a subcarrier can be reproduced by 
sending carrier information data as well as the case of other embodiments of the invention several pieces at 
fixed time. 

[0080]As shown in Drawing 141 . the angle in the polar coordinates during the signal point of QPSK or 8-SP- 
APSK 2theta Q , By dividing a signal point into two and shifting only **P j theta Q in the direction of angle theta, 

if the first angle shift factor is made into P lf It is divided at two signal points, the case (r Q , thetaQ+P^hetag) 

of QPSK, and (r Q , thetag-PjthetaQ), and the number of signal points doubles. In this way, the 1-bit subchannel 

3 is added. This is called 8-SP-PSK of P=P r What added the signal point when only S^r Q shifted the signal 

point of this 8-SP-PSK in the direction of radius r as shown in Drawing 142 is called 16-SP-APSK (P, S 1 

type). The subchannel 1 .2 is renewable by 8 PS-PSK with same phase. Now, it returns to drawing 25 (b) here. 
Since C-CDM using the angle shift of the polar coordinate system is applicable to PSK as shown in Drawing 
141, it can be used also for the satellite broadcasting of the first generation. However, when it uses for the 
satellite broadcasting of APSK of the second generation, as shown in Drawing 142 . polar coordinate system 
C-CDM cannot take the interval of the signal point in a group uniformly. Therefore, electric power utilization 
efficiency is bad. On the other hand, C-CDM at the time of rectangular coordinates does not have good 
compatibility with PSK. 

[0081 ]The method of ** 25 (b) has compatibility in the both sides of a rectangular coordinate system and a 
polar coordinate system. Since the signal point is arranged on the angle of 1 6PSK, while being able to get 
over by 16PSK, since the grouping of the signal point has been carried out, it can get over also with a QPSK 
receiver. Since it arranges also on rectangular coordinates, it can get over also by 1 6-SRQAM. It is a method 
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with the big effect that it is extensible while realizing the polar coordinate system between three of QPSK f 
16PSK, and 16-SRQAM. and the compatibility between rectangular-coordinate-system C-CDM. it can be 
reproduced and a total of 3 bits can be reproduced. 

[0082]Next the 3rd receiver 43 is described. Drawing 26 is a block diagram of the 3rd receiver 43, and serves 
as the almost same composition as the 2nd receiver 33 of drawing 21 . There is a different point in that the 
3rd data row regenerating section 234 is added and the discernment capability of an octal being in an 
identification reproduction circuit. Since radius r 3 of the antenna 42 becomes still larger than r 2 , it can restore 

also to a signal with a nearer distance during a signal point, for example, 32 value QAM, and 64 value QAM. 
For this reason, in order to restore to 64 value QAM, the 1st identification reproduction circuit 136 needs to 
discriminate from the level of an octal to ********. In this case, seven threshold levels exist. Among these, 
one thresholds [ three ] exist in one quadrant for 0. 

[0083]As shown in the signal space diagram of drawing 27 . three thresholds exist in the 1st quadrant. 
[0084] As shown in drawing 27 . three the thresholds and TH1 64 which were normalized, TH2 64 , and TH3 64 

exist. 

[0085]TH1 64 =(A 1 +A 3 /2)/(A 1 +A 2 ) 
TH2 64 =(A 1 +A 2 /2)/(A 1 +A 2 ) 
TH3 64 =(A 1 +A 2 -A 3 /2)/(A 1 +A 2 ) 
It can come out and express. 

[0086]With this threshold, the data of the 3rd data row gets over like the 1st data row and the 2nd data row 
which were explained by drawin g 21 by carrying out AM demodulation of the input signal which carried out 
phase detection. drawmg_23^ — like — the 3rd data row — the [ for example, ] — discrimination of the four 
signal points 201, 202, 203, and 204 in 1 secondary divided signal group 181 — four values — that is, 2 bits 
can be taken. In this way, the recovery of 6 bits, i.e., modification 64 value QAM, is attained. 
[0087]By the demodulation information included in the 1st data row of the 1st data row regenerating section 
232, the recovery control section 231 at this time. Since the value of m, Aj, A 2 , and A 3 is known, the 

threshold TH1 64 , TH2 64 , and TH3 64 can be calculated, and it can send to the 1st identification reproduction 

circuit 136 and the 2nd identification reproduction circuit 137, and a modification 64QAM recovery can be 
ensured. In this case, only the addressee permitted since scramble had started demodulation information can 
be prevented from restoring to 64QAM. Drawing 28 shows the flow chart of the recovery control section 231 
of modification 64QAM. Only the point different from the flow chart of sexadecimal-of-hexadecimal QAM of 
( drawing 24 ) is explained. It becomes Step 320 from Step 304 of drawing 28 , and if it is m= 32, it restores to 
32 value QAM of Step 322. Since it distinguishes in m= 64 at Step 321 if it is NO, and A 3 cannot be 

reproduced below from a preset value at Step 323, toward Step 305, it becomes the same flow chart as 
drawing 24 , and restores to modification 16QAM. If it returns to Step 323 here, and A 3 is beyond a preset 

value, a threshold will be calculated at Step 324, Send three thresholds to the 1st and 2nd identification 
reproduction circuit at Step 325, and modification 64QAM is reproduced at Step 326, The 1st, 2nd, and 3rd 
data is reproduced at Step 327, at Step 328, if an error rate is large, a 1 6QAM recovery will be carried out 
toward Step 305, and a 64QAM recovery will be continued if small. 

[0088]Here, a carrier recovery system important for a recovery is described. This invention has one of the 
features in the place which reproduces the 1st data row of modification 16QAM and modification 64QAM with 
4PSK receiver. In this case, when the usual 4PSK receiver is used, reproduction of a subcarrier becomes 
difficult and a normal recovery cannot be performed. In order to prevent this, some measures are 
[ transmitter side ] needed by a receiver end. 

[0089]Methods by this invention include two kinds of methods. The 1st method is the method of sending the 
signal point on pi(2n-1)/4 of angles to an intermittent target with a fixed rule group. The 2nd method is the 
method of arranging abbreviated abbreviation and all the signal points, and transmitting on the angle of npi/8. 
[0090]When sending the signal of the signal point 83 and 85, for example, signal points, which is on four angles 
of an angle, pi/4, 3pi/4, 5pi/4, and 7pi/4 as the first method was shown in drawing 38 , ****** setting out of 
the synchronous time slots 452, 453, 454, and 455 which are shown with a slash among the time-slot groups 
451 in the time chart figure of the sending signal of drawing 38 and which are sent intermittently is carried 
out at a certain fixed rule. And one signal point in eight signal points on the above-mentioned angle is 
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certainly transmitted during this period. Arbitrary signal points are transmitted in the other time slot. And the 
transmitter 1 is arranged and transmitted to the synchronous timing information bureau 499 of data which 
shows drawing 41 the above-mentioned rule of sending this time slot. 

[0091]If the contents of the sending signal in this case are explained in more detail using drawing 41 1 the 
time-slot group 451 containing the synchronous time slots 452, 453 f 454, and 455 constitutes the one unit 
data row 491 and Dn. 

[0092] Since the synchronous time slot is intermittently arranged at this signal based on the rule of 
synchronous timing information, if these mapping rule are known, subcarrier reproduction can be easily 
performed by extracting the information in a synchronous time slot. 

[0093]On the other hand, there is the synchronous field 493 shown by S in the head part of the frame of the 
data row 492, and this comprises only a synchronous time slot shown with a slash. Since the extraction 
information for the above-mentioned subcarrier reproduction increases by this composition, it is effective in 
the ability to perform subcarrier reproduction of 4PSK receiver certainly and early. 
[0094]The unique word and the above-mentioned demodulation information for a synchronization are 
contained in this portion including the synchronizers 496, 497, and 498 etc. which show this synchronous field 
493 by S1, S2, and S3. There is also the phase simulation signal arrangement information part 499 
furthermore shown by I T , and information, including the information on the arrangement space of a phase 

simulation time slot, the information on mapping rule, etc., is contained in this. 

[0095]Since the signal point of the field of a phase simulation time slot has only a specific phase, a subcarrier 
is renewable also with 4PSK receiver and the contents of phase simulation part arrangement information I T 

are certainly renewable, after this access to information can reproduce a subcarrier certainly. 
[0096]The demodulation information part 501 is in the next of the synchronous field 493 of d rawing 41 . and 
when restoring to a modification multiple-value QAM signal, the demodulation information about required 
SURESHIHORUDO voltage is contained. Since this information is important for the recovery of multiple-value 
QAM, if the demodulation information 502 is put in a synchronous field like the synchronous field 502 of 
drawing 41 , acquisition of demodulation information will become more certain. 

[0097] Drawing 42 is a signal plot plan in the case of sending the signal of the letter of a burst with a TDMA 
system. The guard time 521 is formed between the data rows of the data row 492, Dn, and others, and a 
sending signal is not transmitted during this period. [ difference / from drawing 41 ] The synchronizer 522 for 
taking a synchronization is formed in the head part of the data row 492. Only the signal point of above- 
mentioned pi(2n-1)/4 of phases is transmitted during this period. Therefore, a subcarrier is renewable also 
with the demodulator of 4PSK. In this way, a synchronization and subcarrier reproduction are attained also 
with a TDMA system. 

[0098]Next, the carrier recovery system of the 1st receiver 23 of drawing 19 is described in detail using 
drawing 43 and drawing 44 . The input signal inputted in drawing 43 goes into the input circuit 24, one of the 
demodulation signals by which synchronous detection was carried out in the synchronous detection circuit 
541 is sent and outputted to the output circuit 542, and the 1st data row is reproduced. The phase simulation 
part arrangement information part 499 of drawing 41 is reproduced in the timing-extraction control circuit 
543, it understands to which timing the signal of pi(2n-1)/4 of phase simulation parts enters, and the 
intermittent phase simulation control signal 561 like drawing 44 is sent. A demodulation signal is sent to the 
multiplying circuit 545, and 4 multiplying is carried out, and it is sent to the subcarrier reproduction control 
circuit 54. The signal of the true topology 563 and the other signal are included like the signal 562 of drawing 
44. The phase simulation time slot 452 which consists of a signal point of pi/4 of phases as shown in the 
slash in the timing chart 564 (2n-1) is contained intermittently. The phase sample signal 565 is acquired by 
sampling this by the subcarrier reproduction control circuit 544 using the phase simulation control signal 564. 
The predetermined phasing signal 566 is acquired by carrying out the sample hold of this. This signal passes 
along the loop filter 546, is sent to VC0547, and a subcarrier is reproduced and it is sent to the synchronous 
detection circuit 541. In this way, the signal point of the phase of pi/4 as shown in the slash of drawing 39 
(2n-1) is extracted. An exact subcarrier is renewable with 4 multiplying methods based on this signal. At this 
time, although two or more phases are reproduced, it resembles putting unique word into the synchronizer 
496 of drawing 41 , and the absolute phase of a subcarrier can be specified more. 
[0099]When transmitting a modification 64QAM signal like drawing 40, a transmitter sends the phase 
simulation time slots 452 and 452b etc. only to the signal point in the phase simulation field 471 shown with 
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the slash of the phase of approximately abbreviated (2n-1) pi / 4. For this reason, although a subcarrier is 
unreproducible in the usual 4PSK receiver, it is effective in a subcarrier being renewable from that of 
equipping the subcarrier regenerative circuit of this invention also with the 1st receiver 23 of 4PSK. 
[0100]The above is a case where the subcarrier regenerative circuit of the Costas method is used. Next, the 
case where this invention is used for an inverse modulation method subcarrier regenerative circuit is 
explained. 

[01 01] Drawin g 45 shows the inverse modulation method subcarrier regenerative circuit of this invention. As 
for the input signal from the input circuit 24, a demodulation signal is reproduced by the synchronous 
detection circuit 541. On the other hand, the input signal delayed by the 1st delay circuit 591 reverse- 
restores at least to four phases with the above-mentioned demodulation signal in the modulator 592, and 
turns into a carrier signal. The above-mentioned carrier signal which has passed through the subcarrier 
reproduction control circuit 544 is sent to the phase comparator 593. On the other hand, the reproduced 
carrier from VC0547 is delayed, a phase comparison is carried out to the above-mentioned inverse 
modulation carrier signal with the phase comparator 593 by the 2nd delay circuit 594, a phase difference 
signal is supplied to VC0547 through the loop filter 546, and a received carrier and a subcarrier in phase are 
reproduced. In this case, like the Costas form subcarrier regenerative circuit of drawing 43 , since the timing- 
extraction control circuit 543 makes the topology of only the signal point of the field shown with the slash of 
drawing 39 sample. 1 6QAM or 64QAM can also reproduce a subcarrier with the modulator of 4PSK of the 1 st 
receiver 23. 

[0102]Next, the method which reproduces a subcarrier with 16 multiplying methods is described. As shown in 
drawing 46 , the transmitter 1 of drawing 2 arranges the signal point of modification 16QAM to the phase of 
npi/8, and performs abnormal conditions and transmission. A subcarrier is renewable in the direction of the 
1st receiver 23 of drawing 1 9 by using a Costas type subcarrier regenerative circuit with the 1 6 multiplying 
circuits 661 as shown in drawing 48 . Since the signal point of the phase of npi/8 like drawing 46 degenerates 
to the 1st quadrant by the 16 multiplying circuits 661, a subcarrier is renewable by loop filter 546 and 
VC0541. An absolute phase can also be extracted from 16 phases by arranging unique word to a synchronous 
field. 

[0103]Next, the composition of 16 multiplying circuits is explained. By a demodulation signal to the peace 
circuit 662, and the difference circuit 663, a sum signal and a difference signal are made, it multiplies with the 
multiplier 664, and cos2theta is built. sin2theta is built with the multiplier 665. The multiplication of these is 
carried out with the multiplier 666, and sin4theta is built. 

[0104]sin8theta is similarly built with sin2theta and cos2theta with the peace circuit 667 difference circuit 
668 and the multiplier 670. con8theta is built with the peace circuit 671, the difference circuit 672, and a 
multiplier. And 16 multiplying is made by building sin16theta with the multiplier 674. 

[0105]There is a big effect that the subcarrier of all the signal points of the modification 16QAM signal which 
carried out signal point arrangement like drawing 46 can be reproduced with the above 1 6 multiplying methods 
without extracting a specific signal point. 

[01 06] Although the subcarrier of the modification 64QAM signal which carried out arrangement like drawing 
47 is also renewable, since some signal points are shifted a little from the synchronous field 471, their error 
rate will increase at the time of a recovery. 

[0107]There are two methods as this measure. Although the amount of information which is that one does not 
transmit the signal of a signal point which separated from the synchronous field becomes less, composition is 
effective in becoming easy. Another is providing a synchronous time slot, as drawing 38 f s explained, by 
spending signal points, such as the synchronous phase fields 471 and 471a etc. of the phase of npi/8 shown 
with a slash during the synchronous time slot in the time-slot group 451, since a synchronization can be 
correctly taken during this period, a phase error becomes empty — it is lost. 

[0108]There is a big effect that the subcarrier of the signal of modification 16QAM or modification 64QAM is 
renewable with 4PSK receiver with the composition of an easy receiver as mentioned above, with 16 
multiplying methods. When a synchronous time slot is set up, the effect of raising the phase precision at the 
time of subcarrier reproduction of modification 64QAM is acquired. 

[0109]By using the transmission equipment of this invention, as stated in detail above, two or more data can 
be simultaneously transmitted by a layered structure in one radio wave band region. 

[01 10]In this case, there is the feature that it can restore to the data volume corresponding to investment of 
the receiver, by setting up the receiver of three hierarchies with different receiving sensitivity to one 
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transmitter, and recovery capability. Although it is a first small antenna and low resolution, the person 
addressee who purchased the 1st receiver of low cost can carry out recovery reproduction of the 1st data 
row. Next, the addressee who purchased a medium-sized antenna and the 2nd receiver of the high cost of 
inside resolution can reproduce the 1st and 2nd data row. the person of a large-sized antenna and high 
resolution who purchased the 3rd receiver of the high cost considerably — all the 1st, 2nd, and 3rd data row 
— recovery reproduction can be carried out. 

[01 1 1]If the 1st receiver is used as a home digital satellite broadcasting receiver, a receiver is realizable at a 
low price which can be received in much general consumers. Although the 2nd receiver needs a large-sized 
antenna at the beginning and also is not popular with a consumer at large for a high cost, even if it is 
somewhat expensive to people who want to view and listen to HDTV, they have a meaning. An industrial, quite 
large-sized antenna is required for the 3rd receiver, it is not realistic to home use, and fits the industrial way 
at the beginning until a satellite output increases. For example, if a super-high resolution HDTV signal is sent 
and it transmits to the movie theater of every place with a satellite, a movie theater can be electronized by 
video. In this case, it is effective in the management cost of a movie theater or a video theater becoming 
cheap. 

[0112]When this invention is applied to TV transmission as mentioned above, the video service of three image 
quality can be provided in the frequency band of one electric wave, and there is a big effect that it is 
moreover mutually compatible. Although the embodiment of the invention showed the example of 4PSK, 
modification 8QAM, modification 16QAM f and modification 64QAM, 32QAM and 256QAM are also realizable. 
8PSK, 1 6PSK, and 32PSK can also be carried out. At an embodiment of the invention, although the example 
of satellite transmission was shown, it cannot be overemphasized that ground transmission and a cable 
transmission are similarly realizable. 

[01 13](Embodiment of the invention 2) The embodiment of the invention 2 divides logically further the 
physical layered structure explained by the embodiment of the invention 1 by differentiation of error 
correction ability, etc., and adds a logical layered structure. In the case of the embodiment of the invention 1, 
each hierarchy channel differs in an electrical signal level, i.e., physical recovery capability. On the other hand, 
in the embodiment of the invention 2, the logical ability to regenerate, such as error correction ability, differs. 
Specifically, it is data in the hierarchy channel of D 1 Two, for example, D l _ 1 and D 1-2 , It divides, Error 

correction ability, one, for example, D 1 _ l data, of this divided data, is heightened from Dj_ 2 data, Since the 

after-error tone capability of the data of D 1 _ l and D 1-2 differs from differentiating error correction ability at 

the time of recovery reproduction, When C/N-ary of a sending signal are made low, also in the signal level 
which cannot reproduce Dj_ 2 » D 1 _ 1 is settled in the set-up error rate, and can reproduce the HARASHIN 

item. This can be called logical layered structure. 

[0114]That is, the data of an abnormal-conditions hierarchy channel is divided, the logical layered structure 
by ************** is added to differentiating the size of the distance between numerals of error corrections, 
such as use of an error correcting code and a product code, and still finer hierarchy transmission is attained. 
[01 15]If this is used, two subchannels, D 1 _ 1 and D 1-2 , and D 2 channel of D t channel will increase to two 

subchannels, D 2-1 and D 2 _ 2 . 

[01 16]If this is explained using drawing 87 of C/N-ary of an input signal, and a hierarchy channel number, 
hierarchy channel D^ is renewable with the lowest input signal. If this CN value is set to d, although D^ is 

reproduced, D 1-2 , D 2-1 , and D 2 _ 2 will not be reproduced at the time of CN=d. Next, if it becomes more than 

CN=C, D 1-2 will be reproduced further, D 2 _ 1 is added at the time of CN=b, and D 2 _ 2 is added when it is CN=a. 

Thus, the refreshable hierarchy's total increases as CN goes up. The refreshable hierarchy's total becomes 
fewer as CN will fall, if reverse is said. The transmission distance of drawing 86 and the figure of a refreshable 
CN value explain this. C/N-ary of an input signal fall as are generally shown in the drawing 86 solid line 861 
and transmission distance becomes long. Distance from the transmission antenna of the point used as CN=a 
explained by drawin g 85 is set to La, and in CN=b, if it is set to Lc in Lb and CN=C, and is set to Ld in CN=d 
and it is set to Le in CN=e, it will carry out. From a transmission antenna, as drawing 85 explained the **** 
area from the distance of Ld, only D^ channel is renewable. The field 862 of a slash shows the ready-for— 

receiving ability range of this D^. D^ channel is renewable in the largest field so that clearly from a figure. 
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Dj_2 channel is renewable in the field 863 within the distance Lc from a transmission antenna similarly. In the 

range within the distance Lc. since the field 862 is also included, D1-1 channel is also renewable. Similarly, in 
the field 864, D 2 _ 1 channel can be reproduced and D 2 _ 2 channel becomes refreshable in the field 865. Thus, 

hierarchical transmission in which the transmission channel which is not with degradation of CN value 
decreases gradually can be performed. It is effective in transmission of the hierarchical type which decrease 
in number gradually of data volume being attained with degradation of C/N like an analog transmission by 
separating a data structure, making it a layered structure, and using hierarchy transmission of this invention. 
[0117]Next, concrete composition is described. Here, a physical hierarchy two-layer and logical-hierarchy 
two-layer embodiment of the invention is described. Drawing 87 is a block diagram of the transmitter 1 . Since 
it is the same as the block diagram of the transmitter of drawing 2 fundamentally explained by the 
embodiment of the invention 1, detailed explanation is omitted, but it differs in that the error correction code 
encoder is added. This is abbreviated to an ECC encoder. The separation circuits 3 have four outputs, 1- 
2, 2~i. and 2-2, and it separates into four signals, D^, D^, D 2 _ lf and D 2 _ 2 , and they output an input signal. 

Among these, D 1 _ l and Dj_ 2 signal are inputted into 1st ECC encoder 871a, respectively, it is sent to main 

ECC encoder 872a and subECC encoder 873a, and coding of an error correction is made. 

[01 18]Main ECC encoder 872a has error correction ability more powerful than subECC encoder 873a here. 

For this reason, as the graph of CN-hierarchy channel of drawing 85 explained, also in C/N-ary in which D 1 _ 1 

channel is lower than D 1-2 channel, D^ is renewable with below a standard error rate at the time of 

recovery reproduction. D l _ 1 has a logical layered structure stronger against the fall of C/N than D 1-2 . D 1 _ 1 

and D 1-2 signal by which the error correction was carried out are compounded by Dj signal by the composing 

device 874a, and are inputted into the modulator 4. On the other hand, while being 2nd ECC encoder 871b, it 
is respectively error—correcting-code-ized by the central encoder 872b and subECC encoder 873b, and D 2 _.j 

and D 2 _ 2 signal are compounded by D 2 signal by the composing device 874b, and are inputted by the 

modulator 4. Main ECC encoder 872b has error correction ability higher than subECC encoder 873b. In this 
case, from D 1 signal and D 2 signal, the modulator 4 makes a hierarchical modulating signal and is transmitted 

by the transmission section 5. The transmitter 1 of drawing 87 has a two-layer physical layered structure of 
D 1 by the abnormal conditions first explained by the embodiment of the invention 1, and D 2 as mentioned 

above. This explanation was already described. Next, Ella Dj_ 2 ** has a logical layered structure D 2 ^ and 

whose D 2 _ 2 are two-layer respectively as D 1 _ 1 by differentiation of - correcting capability. 

[01 19]Next, the state of receiving this signal is explained. Drawing 88 is a block diagram of a receiver. The 
basic constitution of the 2nd receiver 33 that received the sending signal of the transmitter of drawing 87 is 
the almost same composition as the 2nd receiver 33 explained by drawing 21 of the embodiment of the 
invention 1. It differs in that ECC decoders 876a and 876b were added. In this case, although the example of a 
QAM strange recovery is shown, ASK or PSK, and a FSK strange recovery may be sufficient. 
[0120]Now, in drawing 88 , the received signal is reproduced as D 1 and a D 2 signal by the demodulator 35, and 

with the eliminators 3a and 3b. Four signals of D 1-lf D 1-2 and D 2 _j, and D 2 _ 2 are built respectively, and it is 

inputted into 1st ECC decoders 876a and 2nd ECC decoders 876b. In 1st ECC decoders 876a, the error 
correction of the D 1 _ 1 signal is carried out by main ECC decoders 877a, and it is sent to the synchronizer 37. 

On the other hand, the error correction of the D^_ 2 signal is carried out by subECC decoders 878a, and it is 

sent to the synchronizer 37. Similarly, in 2nd ECC decoders 876b, in main ECC decoders 877b, in subECC 
decoders 878b, the error correction of the D 2 _ 2 signal is carried out, and D 2-1 signal is inputted into the 

synchronizer 37. D t-1 by which the error correction was carried out, D 1-2 » anc ' ^2-2 s '£ na ' turn ' nto one 

signal in the synchronizer 37, and are outputted from the outputting part 36. 

[0121]In this case, since error correction capability was higher than D 2 _ 2 D 2-1 , as D 1-2 twist explained D 1 _ 1 

and it explained by drawing 85 by logical-hierarchy structure, a predetermined error rate is acquired also in 
the state where C/N-ary of an input signal are lower, and the HARASHIN item can be reproduced. 
[0122]How to differentiate error correction capability is concretely described between main ECC decoders 
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877a and 877b and subECC decoders 878a and 878b. When the coding mode of a standard distance between 
numerals like a Reed Solomon code or a BCH code is used for subECC decoders, It can distinguish between 
error correction capability by using a coding mode with a large distance between numerals of the error 
correction which used both product code and long coding mode of a Reed Solomon code and a Reed Solomon 
code for the main ECC decoders. In this way, a logical layered structure is realizable. Since various methods 
are known, the method of enlarging distance between numerals is omitted about others and a method. This 
invention can apply every method fundamentally. 

[0123]A logical layered structure is explained here using the related figure of C/N of drawing 89 , and the error 
rate after an error correction. In d rawing 89 , the straight line 881 shows C/N of D 1-t channel, and the relation 

of an error rate, and the straight line 882 shows the relation between C/N of D 1-2 channel, and the error rate 

after correction. 

[0124]As C/N-ary of an input signal become small, the error rate of the data after correction becomes larger. 
With below fixed C/N-ary, the error rate after an error correction is not settled below in the standard error 
rate Eth at the time of a system design, and original data is not reproduced normally. Now, when C/N is 
gradually raised in drawing 89 and C/N is below e as the straight line 881 of D^ signal shows, the recovery 

of D 1 channel cannot be performed. In e<=C/N<d, the recovery of D 1 channel can be performed, but the error 

rate of D l _ 1 channel exceeds Eth, and cannot reproduce original data normally. 

[0125]At the time of C/N=d, since D^ has error correction capability higher than D^, the error rate after 

an error correction becomes below Eth as shown in 885 d of points, and can reproduce data. On the other 
hand, since it is not so high as D^, and the error rate after correction is not so low as D^ and the error 

rate after correction exceeds E 2 and Eth, the error correction capability of D^ 2 is unreproducible. Therefore, 

only D 1 _ l is renewable in this case. 

[0126]Since the error rate after the error correction of D ? _ 2 reaches Eth as shown in the point 885C when 
C/N improves and it becomes C/N=C, it becomes refreshable. At this time, the recovery of D 2-1 and D 2 _ 2 , 
i.e., D 2 channel, is in an uncertain situation. In C/N=b\ D 2 channel can get over now certainly with 
improvement in C/N. 

[0127]When C/N furthermore improves and it becomes C/N=b, as the error rate of D 2-1 shows the point 
885b, it decreases to Eth, and D 2-1 can be reproduced. At this time, since it is larger than Eth, the error rate 
of D 2 _ 2 is unreproducible. As it becomes C/N=a and is shown in the point 885a, the error rate of D 2 _ 2 
decreases even to Eth, and D 2 _ 2 channel can be reproduced now. 

[0128]Thus, by using differentiation of error correction capability, two-layer divides physical hierarchy D 1 and 
D 2 channel logical-hierarchy 2 further, and the effect that hierarchy transmission of a total of four layers can 
be performed is acquired. 

[0129]In this case, it is effective in hierarchical transmission of data volume which decreases gradually being 
attained with degradation of C/N like an analog transmission by making a data structure into the layered 
structure which can reproduce a part of HARASHIN item, even if a high hierarchy's data is missing, and 
combining with hierarchy transmission of this invention. In [ since especially image compression technology in 
recent years is progressing quickly, when image compression data is made into a layered structure and it 
combines with hierarchy transmission ] between the same points, While transmitting a high-definition image 
far from an analog transmission, it is receivable in a large area, making image quality low according to a 
received signal level gradually like an analog transmission. Thus, it can obtain, maintaining the high definition 
according the effect of hierarchy transmission which was not in the conventional digital image transmission to 
digital one. 

[0130](Embodiment of the invention 3) It explains, referring to drawings for the 3rd embodiment of the 
invention of this invention below. 

[0131] Drawin g 29 is the general drawing of the embodiment of the invention 3. The embodiment of the 
invention 3 is shown and the example which used the transmission equipment of this invention for the digital 
TV broadcast system the input image 402 of super-high resolution, It inputs into the input part 403 of the 1 st 
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image encoder 401, and the separation circuits 404 separate into the 1st data row, the 2nd data row, and the 
3rd data row, and it is compressed by the compression circuit 405, and is outputted. 

[0132]Other input images 406,407,408 are respectively compressed by the 1st image encoder 401 and the 
2nd image encoder 409,410,411 of the same composition, and are outputted. 

[01 33]Among 4 sets of these data, 4 sets of signals of the 1 st data row are multiplexed in time [ a TDM 
system etc. ] with the 1st multiplex machine 413 of the multiplex machine 412, and are sent to the 
transmitter 1 as the 1st data row. 

[0134]AII of the signal groups of the 2nd data row or one copy is multiplexed with the multiplex machine 414, 
and is sent to the transmitter 1 as the 2nd data row. All of the signal groups of the 3rd data row or one copy 
is multiplexed with the multiplex machine 41 5, and is sent to the transmitter 1 as the 3rd data row. 
[0135]In response to these, with the transmitter 1, the abnormal conditions which stated three data rows by 
the embodiment of the invention 1 with the modulator 4 are performed, and it sends to the satellite 10 
according to the antenna 6 and the transmission line 7 by the transmission section 5, and is sent to three 
sorts of receivers of 1 st receiver 23 grade with the translator 1 2. 

[0136]In the 1st receiver 23, the transmission line 21 receives with the antenna 22 of the byway of radius r^ 

Only the 1 st data row in an input signal is reproduced by the 1 st data row regenerating section 232, the video 
outputs 425 and 426 of low resolutions, such as an NTSC signal or a wide NTSC signal, are reproduced by the 
1st image decoder 421, and it is made to output 

[0137]In the 2nd receiver 33, the antenna 32 of the diameter of the inside of radius r 2 receives, reproduce by 

the 1st data row regenerating section 232 and the 2nd data row regenerating section 233, and the 1st data 
row and the 2nd data row by the 2nd image decoder 422. The video output 427 or the video outputs 425 and 
426 of high resolution, such as a HDTV signal, are made to reproduce and output. 

[0138]In the 3rd receiver 43, with the antenna 33 of the major diameter of radius r 3 , win popularity and by the 

1 st data row regenerating section 232, the 2nd data row regenerating section 233, and the 3rd data row 
regenerating section 234. The 1st data row, the 2nd data row, and the 3rd data row are reproduced, and the 
video outputs 428 of super-high resolution, such as a video theater and super-high resolution HDTV for 
movie theaters, are outputted. The video outputs 425, 4266, and 427 can also be outputted. General digital TV 
broadcasting is outputted as the video outputs 426 of low resolving, such as NTSC, when it is broadcast from 
the digital transmitter 51 and the 1st receiver 23 receives. 

[0139]****** and composition are stated to the block diagram of the 1st image encoder 401 of drawing 30 in 
detail below. The video signal of super-high resolution is inputted into the input part 403, and is sent to the 
separation circuits 404. A subband coding method separates into four signals in the separation circuits 404. 
With the level low pass filter 451 and the level highpass filters 452, such as QMF. Separate into a level low- 
pass ingredient and a level high-frequency component, and by the subsampling part 453,454. After each 
ingredient makes a sampling rate a half, a level low-pass ingredient with the vertical low pass filter 455 and 
the vertical highpass filter 456. respectively — a level low-pass vertical low-pass signal — carrying out 
abbreviated — an H L V L signal and a level low-pass vertical high band signal — abbreviated is carried out and 

it separates into an H L V H signal, and a sampling rate is dropped and it is sent to the compression zone 405 by 

the subsampling parts 457 and 458. 

[0140]A level high-frequency component with the vertical low pass filter 459 and the vertical highpass filter 
460. a level high region vertical low-pass signal — carrying out abbreviated — an H H V L signal and a level high 

region vertical low-pass signal — abbreviated is carried out, it separates into an H H I_ H signal, a sampling rate 

is lowered by the subsampling part 461,462, and it is sent to the compression zone 405. 

[0141]In the compression zone 405, optimal compression of DOT etc. is performed by the 1st compression 

zone 471, and an H L V L signal is outputted as the 1st data row from the 1st outputting part 472. 

[0142]An H L V H signal is compressed by the 2nd compression zone 473, and is sent to the 2nd outputting part 

464. An H H V L signal is compressed by the 3rd compression zone 463, and is sent to the 2nd outputting part 

464. An H H V H signal is divided into a high resolution image sign (H H V H D and a super-high resolution video 

signal (H H V H 2) by the separation circuits 465, H H V H 1 is sent to the 2nd outputting part 464, and H H V H 2 is 

sent to the 3rd outputting part 468. 
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[0143]Next, the 1st image decoder 421 is explained using drawin g 31. After the 1st image decoder 421 inputs 
into the input part 501, the output and the 1st data row, i.e., Dj, from the 1st receiver 23, and solves 

scramble by the descrambling part 502, by the expanding part 503. changing a screen ratio by the screen ratio 
altering circuit 504 and the outputting part 505, after elongating to the above-mentioned H L V L signal — the 

picture 506 of an NTSC signal, and an NTSC signal — the picture 507 of a stripe screen, and the picture 508 
of the full screen of wide TV — or, The picture 509 of the side panel screen of wide TV is outputted. In this 
case, the type of two scanning lines, a non-interlace or an interlace, can be chosen. 1050 according [ the 
case of NTSC ] to 525 and double drawing also in a scanning line are obtained. When the general digital TV 
broadcasting of 4PSK from the digital transmitter 51 is received, by the 1st receiver 23 and the 1st image 
decoder 421, it can restore to a TV picture and can reproduce. Next, the 2nd image decoder is explained 
using the block diagram of the 2nd image decoder of drawing 32 . First, D 1 signal from the 2nd receiver 33 is 

inputted from the 1st input part 521, and it is elongated by the 1st expanding part 522, and becomes a twice 
as many sampling rate as this by the oversampling part 523, and an H L V L signal is reproduced by vertical low 

PASUIRUTA 524. Input D 2 signal from the 2nd input part 530, and the separation circuits 531 separate into 

three signals, and The 2nd expanding part 532 and the 3rd expanding part 533, the 3rd expanding part 534 — 
each extension — and it descrambles, becomes a twice as many sampling rate as this by the oversampling 
parts 535, 536, and 537, and is sent with the vertical high-pass filter 538, the vertical low pass filter 539, and 
the vertical highpass filter 540. An H L V L signal and an H L V H signal are added with the adding machine 525, 

turn into a level low-pass video signal with the oversampling part 541 and the level low pass filter 542, and 
are sent to the adding machine 543. An H H V L signal and H H V H 1 signal are added by the adding machine 526, 

It becomes a level high region video signal with the oversampling part 544 and the level high-pass filter 545, 
and becomes high resolution video-signal HD signals, such as HDTV, with the adding machine 543, and the 
generating pictures 547, such as HDTV, are outputted from the outputting part 546. An NTSC signal is also 
outputted by the case. 

[0144]As for drawing 33, D 1 signal inputs the 1st input part 521 to D 2 signal from the 2nd input part 530 with 

the block diagram of the 3rd image decoder, and an HD signal is reproduced in the above-mentioned 
procedure by the high region picture decoder 527. D 3 signal is inputted from the 3rd input part 551, it is 

elongated, descrambled and compounded by the super high part picture decoder 552, and H H V H 2 signal is 

reproduced. This signal is compounded by the HD signal and the composing device 553, it becomes a super- 
high resolution television signal and S-HD signal, and the super-high resolution video signal 555 is outputted 
from the outputting part 554. 

[0145]Next, the concrete multiplexing method of the multiplex machine 401 touched by explanation of drawing 
29 is described. Drawing 34 is a data array figure and The 1st data row, D 1 and the 2nd data row, It is drawn 

on D 2 and 3rd data row D 3 how the six NTSC channels L1, L2, L3, L4, L5, L6, the six HDTV channels M1-M6, 

and the six S-HDTV channels H1-H6 are arranged on a time-axis during the T. Drawing 34 arranges L1 to L6 
by time multipled by a TDM system etc. to D 1 signal during the T first. The H L V L signal of the 1st channel is 

sent to the domain 601 of Dy Next, it is got blocked in the segment of time which is equivalent to the 1st 

channel in the domain 602 of D 2 signal difference information M1 as HDTV and NTSC of the 1st channel, and 

the above-mentioned H L V H signal, an H H V L signal, and H H V H 1 signal are sent. H H V H -2H1 explained by the 

super HDTV difference information H1 of the 1st channel, i.e., drawing 30 , is sent to the domain 603 of D 3 

signal. 

[0146]The case where TV office of the 1st channel is chosen here is explained. As for the ordinary 
addressees who have a miniaturized antenna, the 1st receiver 23, and a system of the 1st image decoder 421 
first, the television signal of NTSC of draw in g 31 or wide NTSC is acquired. When the channel 1 is chosen, the 
specific addressee with a medium size antenna, the 2nd ****** machine 33, and the 2nd image decoder 422 
Next, the 1st data row, The signal of the domain 601 of D 1 and the domain 602 of the 2nd data row and D 2 is 

compounded, and the HDTV signal of the same program content as the NTSC program of the channel 1 is 
acquired. 
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[0147]Some [, such as a large antenna, the 3rd receiver 43 that can carry out a multiple-value recovery, and 
a movie theater with the 3rd image decoder 423, ] addressees compound the signal of the domain 601 of Dj, 

the domain 602 of D 2 , and the domain 603 of D 3 , The hyperresolution HDTV signal of the image quality for 

movie theaters is acquired by the same program content as NTSC of the channel 1 . Other channels from 2 to 
3 are reproduced similarly. 

[01 48] Drawing 35 is the composition of another domain. The 1st channel of NTSC is arranged first L1. This L1 
is in the position of the domain 601 of the 1st TIMEDOMAIN of D 1 signal, and the information S11 including 

the demodulation information explained by the descrambling information and the embodiment of the invention 
1 between NTSC is contained in the head part Next, the 1st channel of HDTV was divided into L1 and Ml, 
and is contained. M1 is the difference information of HDTV and NTSC, and is contained in both the domain 
602 of D 2 , and the domain 611. In this case, if the NTSC compression signal of 6Mbp s is adopted and it 

accommodates in LI, the zone of M1 will be set to twice as many 12Mbps as this, if L1 and M1 are doubled - 
- the zone of 18Mbps — the recovery from the 2nd receiver 33 and the 2nd image decoder 423 — it is 
refreshable. On the other hand, a HDTV compression signal is realizable by the zone of about 15 Mbps(es) 
using the compression method proposed now. Therefore, HDTV and NTSC can be simultaneously broadcast 
by the channel 1 by arrangement of drawing 35 . In this case, reproduction of HDTV cannot be performed by 
the channel 2. S21 is the descrambling information on HDTV. A super HDTV signal is divided and broadcast 
by L1 f and M1 and HI. When NTSC is set as 6Mbps using the domain 603,612,613 of D 3 , the difference 

information of super HDTV can be sent a total of 36 Mbps, and if it compresses highly, it can also transmit 

the super HDTV signal of about 2000 scanning lines of the image quality for movie theaters. 

[0149]The plot plan of dr awing 36 shows the case where made six TIMEDOMAIN occupy by D 3 and a super 

HDTV signal is transmitted. When an NTSC compression signal is set as 6Mbps, 9 times as many 54Mbps can 
be transmitted. For this reason, higher-definition super HDTV can be transmitted. 

[0150]The above is a case where one of the two of the horizontal or vertical plane of polarization of the 
electric wave of a sending signal is used. By using two vertical plane of polarization with it being level here, 
frequency utilization efficiency will be twice. It explains below. 

[0151]Horizontal polarization signal D V1 of the 1st data row, vertical polarization signal D H1 , and the 2nd data 

row are the same, and drawing 49 shows the signal plot plan of D V2 , D H2 and D V3 of the 3rd data row, and 

D H3 . In this case, low-pass television signals, such as NTSC, are contained in vertical polarization signal D V1 

of the 1st data row, and the high region television signal is contained in horizontal polarization signal D m of 

the 1 st data row. Therefore, the 1 st receiver 23 only with a vertically polarized wave antenna can reproduce 
low-pass signals, such as NTSC. The 1st receiver 23 that, on the other hand, has a polarization antenna of 
vertical and horizontal both directions can compound L 1 and Mj signal, and can acquire a HDTV signal, for 

example. That is, when the 1st receiver 23 is used, there is a big effect that two method is compatible with 
the capability of an antenna since NTSC can reproduce NTSC and HDTV on the other hand. 
[0152]By the case where drawing 50 is made into a TDMA system, the synchronizer 731 and the card section 
741 are formed in the head part of each data burst 721. The synchronization information part 720 is formed in 
the head part of the frame. In this case, one channel is respectively assigned for each time-slot group. For 
example, NTSC of the completely same program of the 1st channel, HDTV, and super HDTV can be sent by 
the 1 st time slot 750. Each time slots 750-750e are independently thoroughly. Therefore, when a specific 
broadcasting station broadcasts with a TDMA system using a specific time slot, it is effective in the ability to 
perform broadcast of NTSC, HDTV, and super HDTV independently with an other station. HDTV is renewable 
if it is both the polarization antenna about a NTSCTV signal in composition of that a receiver also has the 1 st 
receiver 23 with a horizontally polarized wave antenna. If the 2nd receiver 33 is used, super HDTV of a low 
resolution is renewable. If the 3rd receiver 43 is used, a super HDTV signal is thoroughly renewable. The 
broadcasting system which has compatibility as mentioned above can be built. In this case, not the TDMA 
system of the letter of a burst but the time multipled of a continuous ringing like drawing 49 is possible at 
arrangement like drawing 50. If signal arrangement as shown in drawing 51 is used, the HDTV signal of the 
degree of high solution is more renewable. 

[0153]There is a prominent effect that the digital TV broadcasting which has the compatibility of three 
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signals, super-high resolution type HDTV, HDTV, and NTSC-TV, by the embodiment of the invention 3 as 
stated above becomes possible. When it transmits to especially a movie theater etc., there is a new effect 
that an image can be electronized. 

[0154]Here, modification QAM by this invention is called SRQAM. and a concrete error rate is described. 
[0155]First f the error rate of 16SRQAM is calculated. Drawing 99 is a vector diagram of the signal point of 
1 6SRQAM. In the 1 st quadrant, in the case of 1 6QAM, the intervals of 1 6 signal points each, such as the 
signal points 83a, 83b t 84a, 85, and 83a, are regular intervals, and are 2 delta altogether. 

[0156]The signal point 83a of 16QAM is in the distance of delta from the I-axis of an axis of coordinates, and 
a Q-axis. If n is defined as a shift value when using 16SRQAM here, the signal point 83a will be shifted and 
will move the distance from an axis of coordinates to the signal point 83 of the position of ndelta. In this case, 
n is 0< n<3. Other signal points 84a and 86a are shifted, and it moves to the position of the signal points 84 
and 86. If the error rate of the 1st data row is set to Pel [0157] 
[Equation 1] 

— - ■!--(#)* -J- 

nfp 



[0158]If the error rate of the 2nd data row is set to Pe2 [0159] 
[Equation 2] 



^ l6= i erfc (-Sr) 




[0160]It becomes. Next, the error rate of 36SRQAM or 32SRQAM is calculated. Drawing 100 is a signal vector 
figure of 36SRQAM. It is defined as the distance during a signal point of 36QAM being 2 delta in the 1st 
quadrant. 

[0161]The signal point 83a of 36QAM is in the distance of delta from an axis of coordinates. If this signal 
point 83a is set to 36SRQAM, it will be shifted to the position of the signal point 83, and will serve as distance 
of ndelta from an axis of coordinates. Each signal point is shifted and turns into the signal points 83, 84, 85, 
86, 97, 98, 99, 100, and 101. Consider that the grouping signal points 90 which consist of nine signal points are 
one signal point, and a modification 4PSK receiver receives, If an error rate when only 1st data row D ^ sets 

the error rate at the time of doing - reproduction of to Pel, discriminates from nine signal points in the 
grouping signal points 90 respectively and reproduces 2nd data row D 2 is set to Pe2 [0162] 

[Equation 3] 



Pel n = 



J-crfcf 



n8 



3 W/^T P # 



3p_ x S-n \ 
40 ^n 2 +2n+25/ 



[01 63]It becomes. In this case, C/N of Drawing 101 - an error rate figure show an example which calculated 
the relation between the error rate Pe and C/N of a transmission system. The curve 900 shows the error rate 
of 32QAM of a conventional system for comparison. The straight line 905 shows the straight line whose error 
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rate is the 10-1. 5th power. The error rate of 1st hierarchy D 1 at the time of setting shift amount n of SRQAM 
of this invention to 1.5 serves as the curve 901a, It is effective in the ability of an error rate to reproduce D 1 

with an equivalent error rate even if C/N-ary falls by 5 dB to 32QAM of the curve 900 in 10~ 15 . 
[0164]Next t the error rate of 2nd hierarchy D 2 in n= 1.5 is shown by the curve 902a. Unless an error rate 

raises C/N of 2.5 dB in 10~ 1,5 compared with 32QAM shown in the curve 900, it is unreproducible with an 
equivalent error rate. The curve 901b and the curve 902b show D 1 in n= 2.0. and D 2 . The curve 902C shows 

D 2 . comparing with 32QAM in the value whose error rate is the 10-1. 5th power at the time of 22n=1.5 f and 2.0 

and 2.5, if this is summarized — each D 1 — five — 8 or 10 dB improves and D 2 of 2.5 dB deteriorates. 

[0165]When changing shift amount n in 32SRQAM, the related figure of shift amount n of Drawing 103 and 
C/N shows C/N — ary of 1st data row D| required to obtain a predetermined error rate and 2nd data row D 2 . If 

n is 0.8 or more so that clearly when Drawing 103 is seen, it turns out that the difference of C/N-ary required 
for hierarchy transmission, i.e., transmission of 1st data row Dj and 2nd data row D 2 , is born, and the effect of 

this invention arises. Therefore, in 32SRQAM, it is effective under the conditions of n> 0.85, The error rate in 
16SRQAM becomes as it is shown in the related figure of C/N of Drawing 1 02 , and an error rate. In Drawing 
102, the curve 900 shows the error rate of 16QAM. The curves 901a, 901b, and 901c show n= 1.2 of 1st data 
row Dj, and the error rate in 1.5 and 1.8 respectively. The curves 902a, 902b, and 902c show n= 1.2 of 2nd 

data row D 2 , and the error rate in 1.5 and 1.8 respectively. 

[0166]The related figure of shift amount n of Drawing 104 and C/N shows the value of C/N of 1st data row 
D 1 required to obtain a specific error rate and 2nd data row D 2 , when changing shift amount n in 16SRQAM. If 

it is n> 0.9 in 16SRQAM so that clearly from Drawing 104 , it turns out that hierarchy transmission of this 
invention is attained. As mentioned above, hierarchy transmission is materialized if it is n> 0.9. 
[0167]An example at the time of applying SRQAM of this invention to the terrestrial broadcasting of digital TV 
concretely here is shown. Drawing 105 shows the related figure of the distance of the transmission antenna 
at the time of terrestrial broadcasting, and a receiving antenna, and a signal level. The curve 91 1 shows the 
signal level of a receiving antenna in case the height of a transmission antenna is 1250 ft. First, the demand 
error rate of the transmission system demanded in the digital-TV-broadcasting method with which the 
present examination is advanced is assumed to be the 10-1 .5th power. The field 912 shows a noise level and 
the point 910 shows the receiving critical point of 32QAM method of a conventional system at the point set 
to C/N=15dB. At the point of this L=60mile, digital HDTV broadcast is receivable. 

[01 68] However, C/N is changed by a width of 5 dB in time according to aggravation of receiving conditions, 
such as the weather. If C/N falls in a receiving condition only with C/N near a threshold, reception of HDTV 
has rapidly a problem which becomes impossible. The influence of geographical feature or a building counts 
upon change of about at least 10 dB, and it cannot receive at all the points in the radius of 60mile. In this 
case, unlike an analog, in a digital case, an image cannot be transmitted thoroughly. Therefore, the service 
area of the conventional digital-TV-broadcasting method was uncertain. 

[0169]On the other hand, in 32SRQAM of this invention, it becomes a hierarchy of three layers by 
composition of Drawing 133 and Drawing 137 as mentioned above, the — the low resolution NTSC signal of 
an MPEG level can be sent by 1-1 hierarchy D^, the inside resolution TV ingredient of NTSC etc. can be 

sent by 1 to 2nd hierarchy Dj-2, and the high-frequency component of HDTV can be sent by 2nd hierarchy 

D 2 . For example, in Drawing 105 , the one to 2nd hierarchies' service area is expanded to 70mile point like the 

point 910a, and the 2nd hierarchy retreats to 55mile point like 910b. The service area figure of 32SRQAM of 
Drawing 106 shows the difference in the area of the service area in this case. Drawing 106 performs 
computer simulation and calculates the service area figure of drawing 53 more concretely. In Drawing 106 . 
respectively the fields 708, 703c, 703a, 703b, and 712 The service area of 32QAM of a conventional system, 
The service area of 1 to 1st hierarchy D^, the service area of 1 to 2nd hierarchy Dj-2, the service area of 

2nd hierarchy D 2 , and the service area of a contiguity analog office are shown. Among these, the data of the 

service area of 32QAM of a conventional system uses the data currently indicated conventionally. 

[01 70]In the broadcasting format of 32QAM of a conventional system, a 60-mile service area can be set up 
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on a title. However, the receive state was [ / near the receiving marginal place ] very unstable by the 
conditioned change of the weather or geographical feature in practice. 

[0171]However t 36SRQAM of this invention is used and it is an NTSC grade at 1 to 2nd hierarchy Dj_ 2 about 

the low-pass TV ingredient of MPEG1 grade in 1 to 1st hierarchy D 1-r A mid-range TV ingredient is 

transmitted, By transmitting the high region TV ingredient of HDTV by 2nd hierarchy D 2 , Although the radius 

of the service area of HDTV of a high resolution grade contracts by 5 miles as shown in Drawing 106 . the 
radius of the service area of EDTV of an inside resolution grade is expanded by 10 miles or more, and the 
effect of expanding the service area of LDTV of a low resolution by 18 miles is born. Drawing 107 shows the 
shift factor n or the service area in s= 1 .8, and Drawing 1 35 shows the service area of Drawing 107 in area. 
[0172]By applying the SRQAM method of this invention by this also in the non-receipt area where the 
receiving condition existed in eyes in the bad area by the conventional system most, The transmission which 
can receive TV broadcast in inside resolution or low resolution grades with the receiver of ****** in the 
service area set up at least is attained. Therefore, in the usual QAM, by using this invention in the building by 
which it is generated, or the non-receipt field of ** or lowlands and an area which receives the disturbance 
from a contiguity analog office, this non-receipt area decreases in number sharply, and can increase the 
substantial number of addressees in connection with this. 

[0173]Since only the addressee who has an expensive HDTV receiver and receiving set by the conventional 
digital-TV-broadcasting method in the second received broadcast, in the service area, he has viewed and 
listened only to some addressees. However, in this invention, when an addressee with the television receiver 
of the conventional type of conventional NTSC and PAL, or an SECAM system also extends only a digital 
receiver, although it is an NTSC grade or a LDTV grade, it is effective in becoming ability ready for receiving 
in the program of digital HDTV broadcast. For this reason, the addressee can view and listen to a program by 
fewer economic burdens. Since the total number of addressees increases simultaneously and the TV sending 
person side can obtain more televiewers, the social effect that the management as a TV enterprise is 
stabilized more is born. 

[0174]In the case of n— 2.5, the area of the receiving area of an inside low resolution grade is expanded as 
compared with a conventional system 36% to the third. Addressees increase in number according to 
expansion. The part TV entrepreneur s business income increases by expansion of a service area, and the 
increase in the number of addressees. It is expectable that the business risk of digital broadcasting decreases 
by this, and the spread of digital TV broadcasting is rash. 

[01 75]Now, n or an effect with the same said of the case of s= 1.8 is acquired so that it may see to the 
service area figure of 32SRQAM of Drawing 107. By changing shift value n, it is each **. A ** office changes 
n according to regional conditions and situations, such as a distributed situation of a HDTV receiving set and 
a NTSCTV receiving set, By setting the service areas 703a and 703b of Dj of SRQAM, and D 2 as the optimal 

conditions, the addressee can get the number of addressees maximum in a broadcasting station for the 
greatest satisfaction. 

[0176]In this case, the above effects are acquired at the time of n> 1.0. Therefore, in 32SRQAM, n is set to 
1< n<5. In 16SRQAM, n is similarly set to 1< n<3. 

[0177]In this case, in drawing 99 and the SRQAM method which makes it shift like drawing 100 and obtains 
the 1st and the 2nd hierarchy, if n is 1.0 or more in 16SRQAM, 32SRQAM, and 64SRQAM, the effect of this 
invention will be acquired in terrestrial broadcasting. In an embodiment of the invention, although the case 
where a video signal was transmitted was explained, if an audio signal is divided into a high-pass area part, a 
high-resolution part and a low-pass area part, or a low resolution part and it transmits, respectively, using the 
transmission system of this invention as the 2nd data row and the 1st data row, the same effect will be 
acquired. When it uses for PCM broadcasting, radio, and a cellular phone, it is effective in a service area 
spreading. 

[0178]As the embodiment of the invention 3 shows to Drawing 1 33 , the subchannel by TDM is provided 
combining a time-sharing multiplex (TDM) method, By differentiating the code gain of the error correction of 
two subchannels, as shown in ECC Encoder743a and ECC Encoder743b, it can distinguish between the 
threshold of each subchannel and the subchannel of hierarchical transmission can be increased. In this case, 
as shown in Drawing 137 , Code gains of Trellis Encoder of two subchannels may be changed. Since it is the 
same as explanation of Drawing 131 of the embodiment of the invention 6 mentioned later, detailed 
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explanation is omitted. The case where the difference of CodingGain of 5 dB is given in between in the 
simulation of Drawing 106 with 1 to 1st subchannels D^ and 1 to 2nd subchannels D 1-2 is shown. SRQAM 

applies the signal point code division multiplex (Constellation-Code Division Multiplex) of this invention called 
"C-CDM" to rectangle-QAM. C-CDM is the multiplex system which became independent of TDM or FDM. By 
dividing the signal point code corresponding to a code, it is a method which obtains a subchannel. The 
extendibility of the transmission capacity which is not in TDM or FDM is obtained by increasing the number of 
these signal points. This is realized maintaining a conventional machine machine and nearly perfect 
compatibility. Thus, C-CDM has the outstanding effect 

[0179]Now, although the embodiment of the invention which combined C-CDM and TDM was used, even if it 
combines with frequency-division multiplex (FDM), the relaxation effect of the same threshold is born. For 
example, when it uses for TV broadcast, it comes to be shown in the frequency distribution figure of the 
television signal of Drawing 108 . The conventional analog broadcasting, for example, the signal of NTSC 
system, is carrying out frequency distribution like the spectrum 725. The biggest signal is the career 722 of an 
image. Neither the career 723 in color nor the audio career 724 is so large. In order to avoid a mutual 
interference, there is the method of dividing the signal of digital broadcasting into two frequency by FDM. In 
this case, interference is mitigable by dividing into the 1st career 726 and the 2nd career 727, and sending the 
1st signal 720 and the 2nd signal 721 respectively so that the career 722 of an image may be avoided, as 
shown in a figure. Hierarchical broadcast by FDM is realized by transmitting a low resolution television signal 
with a big output with the 1st signal 720, and transmitting a high resolution signal with a small output with the 
2nd signal 721, avoiding disturbance. 

[0180]Here shows the figure at the time of using the conventional method 32QAM to Drawing 1 34 . Since the 
direction of the subchannel A has the large output, the threshold of Thresholdl may be small 4-5 dB 
compared with threshold Theshold2 of the subchannel B. Therefore, two-layer hierarchical broadcast with the 
difference of a 4-5-dB threshold is realized. It becomes impossible however, for all of the signals shown with 
the slash of the 2nd signal 721a that will occupy the large width of the amount of information if the level of an 
input signal is set to two or less Theshold in this case to completely receive, It becomes impossible to 
receive only the 1st signal 720a with little amount of information, and the 2nd hierarchy can receive only the 
bad remarkable picture of image quality. 

[0181]However, when this invention is used, as shown in Drawing 108 , subchannel lofA is first added to the 
1st signal 720 using 32SRQAM obtained by C-CDM. The ingredient of a low resolution is further put on 
subchannel 1ofA with this low threshold. The 2nd signal 721 is set to 32SRQAM, and the threshold of 
subchannel 1 ofB is doubled with threshold Thershold2 of the 1 st signal. Even if a signal level falls in 
Threshold-2, it becomes impossible then, to receive. A field serves as only the 2nd signal section 721a shown 
with a slash, and since subchannel 1ofB and the subchannel A are receivable, transmission quantity seldom 
becomes less. Therefore, it is effective in the ability of the good picture of image quality to receive also in the 
signal level of Th-2 also in the 2nd hierarchy. 

[0182]By usually transmitting the ingredient of resolution to one subchannel, the number of hierarchies 
increases further and the effect that the service area of a low resolution spreads is also born. When 

p U ts information with important synchronization information, header of each data, etc. into a 
subchannel with this low threshold, this important information becomes receivable [ stable since it was 
certainly receivable ]. If the same technique is used for the 2nd signal 721, the hierarchies of a service area 
will increase in number. When there are 1050 scanning lines of HDTV, in addition to 525, 775 service areas are 
added by C-CDM. 

[0183]Thus, if FDM and C-CDM are combined, the effect that a service area is expanded will be born. In this 
case, although two subchannels were provided by FDM, it may divide into three frequency, and three 
subchannels may be provided. 

[0184]Next, how to avoid disturbance combining TDM and C-CDM is described. As shown in Drawing 109 . 
there are the horizontal flyback part 732 and the video-signal part 731 in an analog TV signal. It uses that 
they are not outputted to a screen even if it receives disturbance that the signal level of the horizontal 
flyback part 732 is low, and during this period. Together with an analog TV signal, data important for the 
horizontal flyback slot synchronizations 733 and 733a of the period of the horizontal flyback part 732, for 
example, a synchronized signal etc., can be sent for the synchronization of a digital TV signal, or many data 
can be sent with a high output. It is effective in the ability to raise [ by this, can increase data volume without 
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increasing disturbance, or ] an output. The same effect is acquired, even if it is made to synchronize with the 
period of the vertical-retrace-line parts 735 and 735a and forms the vertical-retrace-line slot 
synchronizations 737 and 737a. 

C0185l Drawing 110 is a principle figure of C-CDM. ** and Drawing 1 1 1 show the code quota figure of C-CDM 
of the extended version of 16QAM, and Drawing 1 1 2 shows the code quota figure of 32QAM extended 
version. As shown in Drawin gs 1 10 and 111, 256QAM is divided into the 1st, 2 and 3, 4 layer 740a, and four 
layers (740b, 740c, and 740d), and has a segment (4, 1 6, 64, and 256piece) respectively. The signal point code 
word 742d of the 740-d 4th layer 256QAM is "1 1 1 1 1 1 1 1". [ 8-bit ] This is divided into every the 2-bit four 
code words 741a, 741b, 741c, and 741 d, and "11", "11", "11", and "11" are respectively assigned to each 1st 
[ the ], 2 and 3, 4 layer 740a, and the signal point fields (740b, 740c. and 740d) 742a, 742b, 742c, and 742d. In 
this way, the every 2 bits subchannel 1, i.e., a subchannel, the subchannel 2, the subchannel 3, and the 
subchannel 4 are made. This is called signal point code division multiplex. Drawing 1 1 1 shows the concrete 
code arrangement of the extended version of 1 6QAM. and Drawing 1 12 shows the extended version of 
36QAM. A C-CDM multiplex system becomes independent. Therefore, by combining with conventional 
frequency-division multiplex (FDM) and time-sharing multiplex mode (TDM), it is effective in the ability to 
increase a subchannel further. In this way, a new multiplex system is realizable with a C-CDM method. 
Although C-CDM was explained using Rectangle-QAM, it considers that QAM of other modulation methods 
with a signal point, for example, other forms, PSK, ASK, and a frequency domain are signal points, and FSK 
can multiplex similarly. 

[0186]For example, the error rate of the subchannel 1 of above-mentioned 8 PS-APSK [0187] 
[Equation 4] 



[0192]The error rate of the subchannel 2 [0193] 
[Equation 7] 

Pc2-i6^erfcf-llS U-Lerfcf < Sl S2 > 5 UJ-erfcf (gl+g2)5\ 
4 \2a/8 \ 2o J S \ 2a I 

[0194]The error rate of the subchannel 3 [0195] 
[Equation 8] 

2 \ 2a ) 
[0196]It can come out and express. 

(Embodiment of the invention 4) the 4th 1 of following this invention — it explains, referring to drawings for an 
embodiment of the invention. 

[0197] Drawing 37 is a system chart of the whole embodiment of the invention 4. The embodiment of the 
invention 4 is what used for terrestrial broadcasting the transmission equipment explained by the embodiment 
of the invention 3, and are the almost same composition and operation. The differences from drawing 29 
explained by the embodiment of the invention 3 are only the point that the antenna 6a for transmission is an 
antenna for ground transmission, and the point that each antennas 21a, 31a, and 41a of each receiver are the 
antennas for ground transmission. The explanation which **** since other operations are completely the 
same is omitted. Unlike satellite broadcasting, in the case of terrestrial broadcasting, it becomes important 
[ the distance of the transmission antenna 6a and a receiver ]. An attainment electric wave becomes weak, by 




[0188]Pe 2 _ 8 of the subchannel 2 [0189] 
[Equation 5] 




[0190]The error rate of the subchannel 1 of 16-PS-APSK (PS type) [0191] 
[Equation 6] 
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the signal which only carried out multiple-value QAM abnormal conditions with the conventional transmitter, it 
cannot get over at all ? and the receiver in a long distance cannot view and listen to a program. 
[01 98] However, when the transmission equipment of this invention is used, since the 1st receiver 23 that has 
the antenna 22a in a long distance like drawing 37 receives a modification 64QMA modulating signal or a 
modification 16QAM modulating signal, and restores to it in 4PSK mode and D1 signal of the 1st data row is 
reproduced, the television signal of NTSC is acquired. Therefore, even if an electric wave is weak, it can view 
and listen to TV program in inside resolution. 

[0199]Next, in the 2nd receiver 33 that has the antenna 32a in middle distance, since the attainment electric 
wave is strong enough, the 2nd data row and the 1 st data row can be recovered from the modification 1 6 or a 
64QAM signal, and a HDTV signal is acquired. Therefore, it can view and listen to the same TV program by 
HDTV. 

[0200]Since an electric wave is sufficient intensity for the recovery of a modification 64QAM signal, the 3rd 
receiver 43 that exists at a short distance or, on the other hand, has the antenna 42a of very high sensitivity 
restores to the 1st, 2, and 3 data row D1, D2, and D3, and a super-high resolution HDTV signal is acquired. It 
can view and listen to the same TV program by super HDTV of the same image quality as a large-sized movie. 

[0201 ]By reading and replacing time multipled arrangement with frequency arrangement using the figure of 
drawing 34 , drawing 35 . and drawing 36 can explain the configuration method of the frequency in this case, 
frequency divides to one to six channels like drawing 34 , and a quota ******** case L1 of NTSC to D1 signal 
at the 1st channel. NTSC, HDTV, and hyperresolution HDTV can be transmitted by the same channel by 
arranging the difference information of HDTV to M1 [ of D2 signal ] of the 1st channel, and arranging the 
difference information of superhigh resolution HDTV to H1 [ of D3 signal ] of the 1st channel. If using D2 
signal of other channels and D3 signal like drawing 35 and drawing 36 is permitted, higher-definition HDTV and 
super-high resolution HDTV can be broadcast. 

[0202]It is effective in the ability to broadcast three digital TV terrestrial broadcasting which has compatibility 
mutually as mentioned above using D2 of one channel or other channels, and D3 signal area. If it is inside 
resolution about TV program of the same contents by the same channel in the case of this invention, it is 
effective in being receivable in a wide range area. 

[0203]HDTV broadcast of the 6-MHz zone using 16QAM as digital terrestrial broadcasting, etc. are proposed. 
However, since these methods do not have compatibility with NTSC, adoption of the simulcast method which 
transmits the same program by another channel of NTSC is the requisite. In the case of 1 6QAM, it is 
expected that the service area which can be transmitted becomes narrow. It not only becomes unnecessary 
to form a channel independently by using this invention for terrestrial broadcasting, but since it can view and 
listen to a program in inside resolution also with a long-distance receiver, it is effective in a broadcasting 
service area being large. 

[0204] Drawing 52 is what shows the reception interference field figure at the time of the digital terrestrial 
broadcasting of HDTV of the method by which the conventional proposal is made, The ready-for— receiving 
ability field 712 of the analog broadcasting office 71 1 contiguous to the readyHbr-receiving ability field 702 
which can receive HDTV from the digital broadcasting station 701 of HDTV using the method by which the 
conventional proposal is made is shown. It is stabilized and it becomes impossible for jamming of the analog 
broadcasting office 71 1 to receive HDTV at least in the overlapping part 713 with which both overlap. 
[0205] Next, drawing 53 shows the reception interference field figure at the time of using the broadcasting 
format of the hierarchical type by this invention. In the case of the same transmission power as a 
conventional system, since electric power utilization efficiency is low, this invention becomes narrow a little 
from the ready-for-receiving ability field 702 of the conventional system above-mentioned [ the high 
resolution ready-for-receiving ability field 703 of HDTV ]. However, the low resolution ready-for-receiving 
ability fields 704, such as digital NTSC of the range wider than the ready-for-receiving ability field 702 of a 
conventional system, exist. It comprises the above two fields. Jamming to the analog broadcasting office 711 
from the digital broadcasting station 701 in this case is the conventional system and the level which were 
shown by drawing 52 . 

[0206]In this case, in the disturbance to the digital broadcasting station 701 from the analog broadcasting 
office 711, three fields exist in this invention. One is the 1st disturbance field 705 which neither HDTV nor 
NTSC can receive. A single slash shows the 2nd in the 2nd disturbance field 706 receivable like NTSC of 
what receives disturbance disturbance-before. Since NTSC is using here the 1 st data row that can receive 



http://www4.ipdl.inpit.go.jp/cgi-bin/to 2008/05/28 



JP,2003-158502.A [DETAILED DESCRIPTION] 



27/49 ^— v 



even if C/N is low, even if C/N falls by jamming of the analog office 711. the area of influence of disturbance 
is narrow. 

[0207]Although the 3rd had received HDTV before disturbance, a double slash shows after disturbance in the 
3rd disturbance field 707 which only NTSC can receive. 

[0208]Although the receiving area of HDTV before disturbance becomes narrow a little from a conventional 
system as mentioned above, a reception range including NTSC becomes large. Furthermore, HDTV serves as 
ability ready for receiving in the same program as HDTV at NTSC also in the field which was not able to be 
received according to disturbance by a conventional system according to the disturbance from the analog 
broadcasting office 711. In this way, it is effective in the non-receipt field of a program reducing sharply. In 
this case, the ready-for— receiving ability field of HDTV becomes equivalent to a conventional system by 
increasing the transmission power of a broadcasting station a little. In the distant place area which was not 
furthermore able to view and listen to a program at all by a conventional system, and a duplication area with 
an analog office, a program is receivable in the grace of NTSCTV. 

[0209]Although the example using two hierarchies' transmission system was shown, as shown in the time plot 
plan of drawing 78 , three hierarchies' transmission system can also be used. Divide HDTV into the picture of 
three levels, HDTV, NTSC, and low resolution NTSC, and by transmitting, The ready-for-receiving ability field 
of drawing 53 spreads in three layers from two-layer, and while the outermost layer serves as a large field, by 
2 hierarchy transmission, a program serves as ability ready for receiving in the grace of the low resolution 
NTSCTV in the 1 st disturbance field 705 which was completely receive-not-ready ability. As for the above, 
the digital broadcasting station showed the example which does disturbance to analog broadcasting. 
[0210]Next, the embodiment of the invention in the basis of the regulation condition that digital broadcasting 
does not do disturbance to analog broadcasting is shown. The same channel is adjacently used for the 
method using the unassigned channel examined in the U.S. etc. now. For this reason, the digital broadcasting 
broadcast later must not do disturbance to the existing analog broadcasting. Therefore, it is necessary to 
lower from the case where the transmission level of digital broadcasting is transmitted on condition of drawing 

53 . In this case, in the case of 1 6QAM of a conventional system, or 4 ASK modulation, since the non-receipt 
field 713 shown with the double slash is large as shown in the disturbance constitutional diagram of drawing 

54 , the ready-for-receiving ability field 708 of HDTV will become small sharply. A service area becomes 
narrow, and since the part addressee decreases in number, sponsors decrease in number. Therefore, it is 
expected in the conventional system that a broadcasting industry is not materialized easily economically. 
[021 1]Next, the case where the broadcasting format of this invention is used is shown in drawing 55 . The high 
resolution ready-for-receiving ability field 703 of HDTV becomes narrow a little from the ready-for-receiving 
ability field 708 of a conventional system. However, the low resolution ready-for-receiving ability fields 704, 
such as NTSC of the range wider than a conventional system, are obtained. Although the portion shown with 
a single slash cannot receive an identical program on a HDTV level, it shows a field receivable on an NTSC 
level. Among these, in the 1st disturbance field 705, the disturbance from the analog broadcasting office 71 1 
is received, and both HDTV and NTSC are unreceivable. 

[0212]While the ready-for-receiving ability area of HDTV grace becomes narrow a little by hierarchical 
broadcast of this invention in the case of the radio field intensity same as mentioned above, the areas which 
can receive an identical program in the grace of NTSCTV increase in number. For this reason, it is effective in 
the service areas of a broadcasting station increasing in number. It is effective in the ability to provide more 
addressees with a program. It can be stabilized more economically and the broadcasting industry of 
HDTV/NTSCTV can be formed. In the stage whose ratio of the digital broadcasting receiver increased in the 
future, since it is eased, the disturbance rule to analog broadcasting can strengthen radio field intensity. The 
service area of HDTV can be enlarged at this time. In this case, the ready-for-receiving ability area of digital 
HDTV INTSC and the ready-for-receiving ability area of digital NTSC which were shown by drawing 55 can be 
adjusted by adjusting the interval of the signal point of the 1st data row and the 2nd data row. In this case, as 
mentioned above, by transmitting the information on this interval, it is stabilized more in the 1st data row, and 
reception can be done for it. 

[0213] Drawing 56 shows the disturbance situation map at the time of changing to digital broadcasting in the 
future. In this case, unlike drawing 52 , an adjacent station turns into the digital broadcasting station 701a 
which performs digital broadcasting. Since transmission power can be increased, the high resolution ready- 
for-receiving ability fields 703, such as HDTV, are expandable to the ready-for-receiving ability field 702 
equivalent to analog TV broadcast. 
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[0214]And since disturbance is mutually received in the competition field 714 of both ready-for-receiving 
ability fields, with the usual directive antenna, a program is unreproducible in the grace of HDTV, but the 
program of the digital broadcasting station which exists in the directive direction of a receiving antenna is 
receivable in the grace of NTSCTV. When a directive, very high antenna is used, the program of the 
broadcasting station which exists in the directive direction of an antenna can be received in the grace of 
HDTV. The low resolution readyHbr-receiving ability field 704 becomes larger than the ready-for-receiving 
ability field 702 of the standard of analog TV broadcast, and the program of the broadcasting station which 
exists in the directive direction of an antenna can reproduce it in the grace of NTSCTV in the competition 
fields 715 and 716 of the low resolution readyHbr-receiving ability field 704a of an adjoining broadcasting 
station. 

[0215]Now, in the formal spread stage of the digital broadcasting of quite the future, it is eased further and 
the HDTV broadcast of a large service area of a regulation condition is attained by hierarchical broadcast of 
this invention. Since a program is receivable in the grace of NTSCTV also in the distant place area and 
competition area which were receive-not-ready ability in a conventional system while securing the HDTV 
reception range of the wide range of Itaru more for adopting the hierarchical broadcasting format of this 
invention as a conventional system and Hrtoshi at this time, It is effective in the lacking part of a service area 
decreasing sharply. 

[0216](Embodiment of the invention 5) Drawing 57 which is an embodiment of the invention at the time of 
using this invention for amplitude abnormal conditions, i.e., an ASK system, shows the ASK signal signal- 
point-arrangement figure of four values of the embodiment of the invention 5, and the embodiment of the 
invention 5 has the four signal points 721, 722, 723, and 724. In the case of four values, 2-bit data can be 
sent one cycle. The signal points 721, 722, 723, and 724 can be made to correspond to 00, 01, 10, and 1 1. 
[0217]In order to perform hierarchical transmission by this invention, as shown in drawing 58 , the signal points 
721 and 722 are treated as the one group 725, i.e., the 1st grouping signal points, and the signal points 723 
and 724 are defined as another group and the 2nd grouping signal points 726. And the interval between two 
grouping signal points is made larger than the interval of a signal point at equal intervals. That is, when the 
interval of the signal points 721 and 722 is set to L f the same L may be sufficient as the interval of the signal 
points 723 and 724, but interval L Q of the signal point 722 and the signal point 723 is set up more greatly than 

L. 

[021 8] Jam It sets to L Q >L This is the feature of the hierarchical transmission systems of this invention. 
However, depending on the design of a system, it may become L=L Q temporarily or everlastingly by conditions 
or setting out. 

[0219]And the 1-bit data of 1st data row Dj can be made to correspond to two grouping signal points like 

drawing 59 (a). For example, if the 1st grouping signal points 725 are defined as 0 and the 2nd grouping signal 
points 726 are defined as 1, the 1-bit signal of the 1st data row can be defined. Next, the 1-bit signal of 2nd 
data row D 2 is made to correspond to two grouping signal points in each signal group. For example, the signal 

points 721 and 723 are set to D 2 =0 like drawing 59 (b), and if the signal points 722 and 724 are set to D 2 =1, 

the data of 2nd data row D 2 can be defined. Also in this case, it becomes 2 bits / symbol. 

[0220]Thus, by arranging a signal point, hierarchical transmission of this invention is attained with an ASK 
system. When the signal to noise ratio of hierarchical transmission systems, i.e., C/N-ary, is high enough, 
there are not the conventional regular-intervals signal point method and a change. However, when C/N-ary is 
low, it becomes impossible to reproduce 2nd data row D 2 by using this invention also on the conditions which 

cannot reproduce data at all in a conventional system, but 1st data row D 1 is renewable. When this is 

explained, the state where C/N worsened can be shown like drawing 60 . That is, a noise, transmission 
distortion, etc. distribute the signal point reproduced with the receiver in the shape of Gaussian distribution in 
the wide range of distributed signal point field 721a722a, and 723a and 724a. In such a case, distinction of the 
signal point 721, the signal point 722 and the signal point 723, and the signal point 724 becomes difficult. That 
is, the error rate of 2nd data row D 2 becomes very high. However, the distinction with the group of the signal 

point 721,722 and the group of the signal point 723,724 is easy so that clearly from a figure. That is, 
distinction with the 1st grouping signal points 725 and the 2nd grouping signal points 726 can be performed. 
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For this reason, 1st data row D 1 can be reproduced with a low error rate. 

[0221]In this way. two hierarchies' data row D 1 and D 2 can be transmitted and received. Therefore, in the 

good state and the area of C/N of transmission systems, it is effective in the ability to perform hierarchical 
transmission by which only 1st data row D 1 is reproduced in the state and the area of 1st data row D 1 and 

2nd row D 2 where both of C/N are bad. 

[0222]As for drawing 61, the input part 742 is constituted from the 1st data row input part 743 and the 2nd 
data row input part 744 by the block diagram of the transmitter 741. In the multiplier 746, amplitude abnormal 
conditions are carried out by the input signal which packed the signal from the input part 742 by the treating 
part 745, and the subcarrier from the subcarrier generator 64 is further band-limited by the filter 747, serves 
as ASK signals, such as a VSB signal, and is outputted from the outputting part 748. 
[0223]The output wave after passing a filter here is described. Drawing 62 (a) is a frequency distribution 
figure of an ASK modulation signal. As shown in a figure, a side band is on the both sides of a career. It leaves 
a little carrier component for this signal like the sending signal 749 of band pass filter drawing 62 (b) of the 
filter 747, and the side band of one side is removed. Although this is called VSB signal, since it can transmit in 
the frequency band of about f Q / 2 if f Q is made into a modulation frequency band, it is known that frequency 

utilization efficiency is good. Although the ASK signals of drawing 60 are 2 bits / symbol originally, if a VSB 
system is used, they can transmit the amount of information which is equivalent to 4 bits / symbol of 16QAM 
in the same frequency band. 

[0224] Next, in the receiver 751 shown with the block diagram of drawing 63 , through the input part 752, it is 
mixed with the signal from the variable oscillator 754 changed by channel selection in the mixer 753, and the 
signal received with the terrestrial antenna 32a is changed into a low intermediate frequency. Next, electricity 
is detected in the wave detector 755, it becomes a baseband signal by LPF756, 1st data row D 1 and 2nd data 

row D 2 are reproduced with the identification reproduction machine 757, and it is outputted from the 1st data 

row outputting part 758 and the 2nd data row outputting part 759. 

[0225]Next, the case where a television signal is sent using this transmitter and receiver is explained. Drawing 
64 is a block diagram of the video-signal transmitter 774. input high resolution television signals, such as a 
HDTV signal, into the input part 403 of the 1st image encoder 401, and by the separation circuits 404 of 
images, such as a subband filter. It separates into a high region television signal and low-pass television 
signals, such as H L V L and H L V H and H H V L and H H H H . Since the embodiment of the invention 3 explained 

these contents using drawing 30 , detailed explanation is omitted. The separated television signal is coded in 
the compression zone 405 using the technique of DPCMDCT variable length coding etc. used by MPEG etc. A 
motion compensation is processed in the input part 403. Four compressed image data becomes 1 st data row 
D 1 and two data rows of 2nd data row D 2 by the composing device 771. In this case, an H L V L signal, i.e., a 

low-pass picture signal, is included in the 1st data row. It is inputted into the 1st data row input part 743 and 
the 2nd data row input part 744 of 741 of a transmitter, amplitude abnormal conditions are received, and it 
becomes ASK signals, such as VSB, and is broadcast from a ground antenna. 

[0226]The block diagram of the whole television receiver of this digital TV broadcasting is drawing 65 . The 
broadcasting signal received with the ground antenna 32a is inputted into the input part 752 of the receiver 
751 in the television receiver 781, The signal of arbitrary channels for which an addressee wishes by the 
detection demodulation section 760 tunes in and gets over, 1st data row D 1 and 2nd data row D 2 are 

reproduced, and it is outputted from the 1 st data row outputting part 758 and the 2nd data row outputting 
part 759. Since detailed explanation laps, it is omitted. D 1 and D 2 signal are inputted into the separation part 

776. D t signal is separated by the eliminator 777 and an H L V L compression ingredient is inputted into the 1st 

input part 521. Another side is compounded by the composing device 778 with D 2 signal, and is inputted into 

the 2nd input part 531. An H L V L signal develops by the 1st expanding part 523, and the H L V L compression 

signal which went into the 1st input part 521 in the 2nd image decoder is sent to the image synthesis section 
548 and the screen ratio altering circuit 779. When the original television signal is a HDTV signal, an H L V L 

signal turns into a wide NTSC signal, and when the original signal is an NTSC signal, grace becomes a low low 
resolution television signal from NTSC like MPEG1. 
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[0227]In this explanation, since the original video signal is set to a HDTV signal, an H^V^ signal turns into a 

television signal of wide NTSC. If the screen aspect ratio of TV is 16:9, it will output as the video output 426 
via the outputting part 780 with the screen ratio of 16:9. If the screen aspect ratio of TV is 4:3, it will change 
into the letter box form or side panel form of a screen aspect ratio of 1 6:9 to 4:3 by the screen ratio altering 
circuit 779, and will output as the video output 425 via the outputting part 780. 

[0228]On the other hand, 2nd data row D 2 from the 2nd data row outputting part 759, In the composing 

device 778 of the separation part 776, it is compounded with the signal of the eliminator 777, It is inputted 
into the 2nd input part 531 of the 2nd image decoder, and by the separation circuits 531 H L V H , It separates 

into the compression signal of H H V L and H H V H , is respectively sent to the 2nd extension part 535, the 3rd 

expanding part 536, and the 4th expanding part, it is elongated, and becomes the original H L V H , H H V L , and an 

H H V H signal. An H L V L signal is added to these signals, and it is inputted into the image synthesis section 548, 

it is compounded, becomes one HDTV signal, is outputted from the outputting part 546, and is outputted as 
the video signal 427 of HDTV via the outputting part 780. 

[0229]This outputting part 780 detects the rate of an incorrect ball of the 2nd data row of the 2nd data row 
outputting part 759 by the rate detection part 782 of an incorrect ball, and when an error rate is high, it 
makes the video signal of the low resolution of an H L V L signal output automatically. 

[0230]Transmission of hierarchical broadcast and reception are attained as mentioned above. Since TV 
transmission antenna can reproduce both the 1st data row and the 2nd data row to near broadcast, for 
example when a transmission condition is good, a program is receivable in the grace of HDTV. To far 
broadcast, distance with a transmission antenna reproduces the 1st data row, and outputs the television signal of 
a low resolution from this V L H L signal. By this, it is effective in an identical program being receivable in the 

grace of HDTV, or the grace of NTSCTV in a larger area. 

[0231]If the function of the receiver 751 is reduced only to the 1st data row outputting part 768 as shown in 
the block diagram of the television receiver of drawing 66 , since a receiver becomes unnecessary to treat the 
2nd data row and a HDTV signal, composition can simplify it sharply. The image decoder should just use the 
1st image decoder 421 explained by ( drawing 31 ). In this case, the picture of the grace of NTSCTV is 
acquired. In the grace of HDTV, although a program is unreceivable, the cost of a receiver becomes cheap 
sharply. Therefore, it may spread widely. In this system, it is effective in digital TV broadcasting being 
receivable by adding as an adapter without changing many receiving systems with the conventional TV 
display. 

[0232]If it has composition like drawing 67 , the satellite broadcasting receiver which restores to a PSK signal, 
and a receiver with the function of the terrestrial broadcasting receiver which restores to an ASK signal can 
be constituted easily. In this case, it is mixed in the signal and the mixer 786 from the oscillator 787, and the 
PSK signal received from the satellite antenna 32 is changed into low frequency, is inputted into the input 
part 34 of the television receiver 781, and is inputted into the mixer 753 explained by drawing 63 . Data row D 1 

and D 2 get over by the demodulation section 35, via the separation part 788, the 2nd image decoder 422 is 

reproduced as a picture signal, and PSK changed into the low frequency of the specific channel of satellite 
TV broadcast or a QAM signal is outputted from the outputting part 780. On the other hand, in the same 
process, a specific channel is chosen by the mixer 753, and the digital terrestrial broadcasting and analog 
broadcasting which were received by the antenna 32a for the grounds are detected, and serve as a low-pass 
baseband signal as it was inputted into the input part 752 and drawing 63 explained. To analog satellite TV 
broadcast, it goes into the mixer 753 and gets over. In the case of digital broadcasting, data row Dj and D 2 

are reproduced with the identification reproduction machine 757, a video signal is reproduced by the 2nd 
image decoder 422, and it is outputted. When receiving the analog TV broadcast of the ground and a satellite, 
the analog TV signal AM demodulation was carried out [ the analog TV signal ] by the image demodulation 
section 788 is outputted from the outputting part 780. If the composition of drawing 67 is taken, the mixer 
753 can use in common by satellite broadcasting and terrestrial broadcasting. The 2nd image decoder 422 can 
also be shared. When an ASK signal is used by digital terrestrial broadcasting, the receiving circuit of the 
same wave detector 755 as the analog broadcasting of the former for AM demodulation and LPF756 grade 
can be made to serve a double purpose. If it has composition of drawing 67 as mentioned above, common use 
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of the receiving circuit will be carried out sharply, and it is effective in reducing circuits. 

[0233]In the embodiment of the invention, the ASK signal of four values was divided into two groups, and it 

performed each 1-bit two-layer hierarchical transmission of D t and D 2 . However, if the ASK signal of an octal 

is used like drawing 68 , it can perform each 1-bit hierarchical transmission, D lf D 2 , and D 3 , of three layers. . In 

drawing 68, the signal point of D 3 signal is a binary of the signal point 721a, 721b, 722a, 722b and 723a, and 

723b, 724a and 724b, i.e., 1 bit. Next The signal point of D 2 is 1 bit of the binary of the grouping signal points 

721 and 722 and the grouping signal points 723 and 724. The data of D 3 is 1 bit of the binary of the Taishin 

item point groups 725 and 726. **. In this case, the four signal points 721, 722, 723, and 724 of drawing 57 are 
divided into the two signal points 721a each, 721b and 722a, 722b and 723a, and 723b, 724a and 724b, and 
hierarchical transmission of three layers is attained by detaching the distance between each group. 
[0234]It is what was explained by the embodiments of the invention 3 and 3 to perform image transmission of 
three layers using these hierarchical transmission systems of three layers, and detailed explanation of 
operation is omitted. 

[0235]Now, although the embodiment of the invention 3 explained the image encoder 401 like drawing 30 , the 
block diagram of drawing 30 can be rewritten like drawing 69 . Since the contents are completely the same, 
explanation is omitted. Thus, the image encoder 401 has the two separation circuits 404 and 404a of the 
image of a subband filter etc. When these are made into the separation part 794, it is shown in the block 
diagram of the separation part of drawing 70 . Circuits are reducible by letting a signal pass twice by time 
sharing to one separation circuits like. When this is explained, in the 1st cycle, the video signal of HDTV from 
the input part 403, or super HDTV by the time-base-compaction circuit 795. A time-axis is compressed and 
it is divided into four ingredients, H H V H -H, H H V L ~H, H L V H -H f and H L V L +1 , by the separation circuits 404. In 

this case, the switches 765, 765a, 765b f and 765c are in the position of 1 , and output three signals, H H V H -H, 

H H V L ~H, and H L V H -H, to the compression zone 405. However, the signal of H^V L -H is inputted into the input 

2 of the time-axis equalization circuit 795 from the output 1 of the switch 765c, It is sent to the separation 
circuits 404, separation is carried out to the idle time of the 2nd cycle, i.e., time division processing, and it is 
divided and outputted to four ingredients of H H V H and H^V L and H L V H and H L V L . In the 2nd cycle, since the 

switches 765, 765a, 765b, and 765c change to the position of the output 2, four ingredients are sent to the 
compression zone 405. Thus, it is effective in separation circuits being reducible by taking and carrying out 
time division processing of the composition of drawing 70 . 

[0236]Next, an image decoder it was explained to the receiver end that performed picture transmission of 
such a hierarchical type of three layers with the block diagram of drawing 33 of the embodiment of the 
invention 3 is needed. If this is rewritten, it will become a block diagram like drawing 71. Although throughput 
is different, the two composing devices 566 of the same composition will exist. 

[0237]This is realizable by one composing device like the case of the separation circuits of drawing 70 . if 
composition like drawing 72 is taken. If drawing 72 is explained, in the timing 1, the input of the switches 765, 
765a, 765b, and 765c will change to 1 first by five switches and 765a, 765b, 765c, and 765d. Then, 
respectively from the 1st expanding part 522, the 2nd expanding part 522a, the 3rd expanding part 522b, and 
the 4th expanding part 522c the signal of H L V L and H L V H and H H V L and H H V H , A compositing process is 

inputted and carried out to the input part to which the composing device 556 corresponds via a switch, and it 
becomes one video signal. This video signal is sent to the switch 765d, is outputted from the output 1 and is 
again sent to the input 2 of the switch 765c. This video signal is a signal of the H|_V L -H ingredient which 

divided the high resolution video signal from the first. In the following timing 2, the switches 765, 765a, 765b, 
and 765c change to the input 2. In this way, the compositing process of H H V H ~H, H H V L ~H, H L V H -H, and the 

H L V L -H signal is shortly sent and carried out to the composing device 556, and one video signal is obtained. 

This video signal is outputted from the outputting part 554 from the output 2 of the switch 765d. 
[0238]Thus, when receiving hierarchical broadcast of three layers, it is effective in reducing two composing 
devices to one piece by time division processing. 

[0239]now, this method makes H H V H and H H V L and H,_V H and an H L V L signal input in the timing 1 first, and makes 
an H L V L ~H signal compound. Then, in the period timing 2 other than the timing 1, H H V H -H, H H V L -H, H L V H ~H, 
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and the above-mentioned H L V L ~H signal were made to input, and the procedure of obtaining the last video 
signal is taken. Therefore, it is necessary to shift the timing of two groups 1 signal. 

[0240]When an order of the timing of the above-mentioned ingredient of the inputted signal is different from 
the first or it overlaps, in order to dissociate in time, a memory is provided and accumulated in the switches 
765, 765a, 765b, and 765c, and it is necessary to adjust a time-axis. However, by dividing the sending signal of 
a transmitter into the timing 1 and the timing 2 in time like drawing 73 , and transmitting, a time-axis 
equalization circuit becomes unnecessary at a receiver end. Therefore, it is effective in the composition of a 
receiver becoming easy. 

[0241]D1 of the time plot plan of drawing 73 shows the 1st data row D1 of a sending signal, and sends H L V L 

and H L V H and H H V L and an H H V H signal by D channel during the timing 1, Time arrangement of the signal in 

the case of sending H L V H -H, H H V L -H, and H H V H -H by D2 channel during the timing 2 is shown. Thus, by 

dissociating in time and sending a sending signal, it is effective in deleting the circuitry of the EKON coda of a 
receiver. 

[0242]Next, there are many expanding parts of a receiver. How to reduce these numbers is described. 
Drawing 74 (b) shows the time plot plan of the data 810, 810a, 810b, and 810c of a sending signal. In this 
figure, the different data 811,810a, 81 1b, and 81 1c is transmitted between data. Then, the target send data 
will be sent intermittently. Then, the 2nd image decoder 422 shown in the block diagram of drawing 74 (a) 
inputs the data row D1 into the expanding part 503 one after another via the 1st input part 521 and the 
switch 812. For example, after the input completion of the data 810 will perform elongation processing during 
the time of the different data 811, and the following data 810a will input it after processing completion of the 
data 810. By carrying out like this, the one expanding part 503 can be shared by time sharing by the same 
technique as the case of a composing device. In this way, the total of an expanding part can be reduced. 
[0243] Drawing 75 is a time plot plan in the case of transmitting HDTV. For example, if the H L V L signal 

equivalent to the NTSC ingredient of the 1st channel of a program is made into H L V L (1), time arrangement of 

this will be carried out at the position of the data 821 shown by the thick line of D1 signal. H L V H equivalent to 

the HDTV addition ingredient of the 1st channel, H H V L , and an H H V H signal are arranged in the position of the 

data 821a, 821b, and 821c of D2 signal. Then, since the different data 822,822a, 822b, and 822c which is the 
information on another TV program exists among all the data of the 1 st channel, the elongation processing of 
an expanding part becomes possible during this period. In this way, all the ingredients can be processed by 
one expanding part. This method can be applied when processing of an expandor is quick. 
[0244]Like drawing 76 , even if it arranges the data 821,821a, 821b, and 821c to D1 signal, the same effect is 
acquired. It is effective when transmitting and receiving using transmission which does not have a hierarchy 
like usual 4PSK or 4ASK. 

[0245] Drawing 77 shows the time plot plan in the case of performing hierarchy broadcast, for example for an 
image of three layers like low resolution NTSC, and NTSC and HDTV using a two-layer hierarchy transmission 
system physically. [ NTSC, HDTV, high resolution HDTV, or ] For example, when broadcasting the image of 
three layers of low resolution NTSC, and NTSC and HDTV, the H L V L signal which is equivalent to D1 signal at 

a low resolving NTSC signal is arranged at the data 821. The signal of each ingredient of H L V R which is a 

separation signal of NTSC, H H V L , and H H V H is arranged at the position of the data 821a, 821b, and 821c. 

H L V H -H which is a separation signal of HDTV, H H V L ~H, and an H H V H ~H signal are arranged at the data 

823,823a and 823b. 

[0246]Here, logical hierarchy transmission by the differentiation of error correction ability explained by the 
embodiment of the invention 2 is added. Specifically, H L D L uses Dj_j channel in D t signal. D^ channel has 

adopted the high error correcting system of correcting capability sharply from D 1-2 channel, as the 

embodiment of the invention 2 described. Although relative redundancy is high compared with Dj_ 2 channel, 

since the error rate after reproduction is low, D 1 _ 1 channel can reproduce it also on the conditions that C/N- 

ary is low, from other data 821a, 821b, and 821c. For this reason, when receiving conditions, such as an area 
distant from an antenna and in the car [ of a car ], are bad, a program can be reproduced in the grace of 
NTSCTV of a low resolution, when it is concluded in the viewpoint of an error rate that the embodiment of the 
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invention 2 described, Data in D 1 _ 1 channel in D t signal Other data 821a, 821b, and 821c which has 821 in 

2 channel It is strong to reception interference, and is differentiated, and logical hierarchies differ. The 

hierarchy of D t and D 2 can say with a physical hierarchy that the embodiment of the invention 2 described, 

and the layered structure by differentiation of the distance between this error correction code can be called 
logical layered structure. 

[0247]Now, C/N-ary higher than signal are physically needed for the recovery of D 2 signal. Therefore, in 

the lowest receiving condition of C/N-ary, such as a remote place, an H L V L signal, i.e., a low resolution NTSC 

signal, is reproduced. And in a receiving condition with next low C/N-ary, in addition, H L V H and H H V L and 

H H V H are reproduced and an NTSC signal can be reproduced. In the receiving condition C/whose N-ary is 

still higher, since H L V H ~H, H H V L ~H, and H H V H -H are also reproduced in addition to H L V L , a HDTV signal is 

reproduced. In this way, three hierarchies' broadcast can be performed. By using this method, the ready-for— 
receiving ability field explained by drawing 53 is expanded to three layers from two-layer, as shown in the 
reception interference field figure of drawing 90 . and a program ready-for-receiving ability field spreads more. 
[0248] Drawing 78 shows the block diagram of the 3rd image decoder in time arrangement of drawing 77 here. 
It has the composition of having added the composition of the block diagram of drawing 74 (a) to the 
composition which excluded the 3rd input part 551 of D3 signal from the block diagram of drawing 72 
fundamentally. 

[0249]In the timing 1, explanation of operation will input 530Dinput part 2 signal for 521Dinput part 1 signal. 
Since each ingredient, such as H L V H , is separated in time, these are independently sent to the expanding part 

503 one by one by the switch 812. This order is explained using the time plot plan of drawing 77 . First, elongation 
processing of the compression signal of H L V L of the 1 st channel is entered and carried out to the expanding 

part 503. Next, elongation processing of H L V H of the 1 st channel, H H V L , and the H H V H is carried out, a 

compositing process is inputted and carried out to the predetermined input part of the composing device 556 
via the switch 812a, and an H L V L -H signal is compounded first. This signal is inputted into the input 2 of the 

switch 765 from the output 1 of the switch 765a, and is inputted into the H L V L input part of the composing 

device 556. 

[0250]Next f in the timing 2, as shown in the time plot plan of drawing 77 , H L V H ~H of D2 signal, H H V L ~H, and 

an H H V H ~H signal are inputted, and the expanding part 503 develops, The compositing process of each signal 

is inputted and carried out to the predetermined input of the composing device 556 via the switch 812a, and a 
HDTV signal is outputted. As for this HDTV signal, a HDTV signal is outputted via the outputting part 521 
from the output 2 of the switch 765a. It is effective in reducing sharply the expanding part of a receiver, and 
the number of composing devices by transmitting by time arrangement of drawing 77 as mentioned above. 
Although drawing 77 used two stages, D1 and D2 signal, in the time plot plan, if the D3 above-mentioned 
signal is used, it will add high resolution HDTV and can perform four hierarchies' TV broadcast. 
[0251] Drawing 79 is a time plot plan of the hierarchical broadcast which broadcasts the image of three 
hierarchies who used the physical hierarchy, D1, D2, and D3, of three layers. Like [ it is ****** from a figure 
and ], each ingredient of same TV channel is arranged so that it may not overlap in time. Drawing 80 is the 
receiver which applied the 3rd input part 521a to the receiver explained with the block diagram of drawing 78 . 
By broadcasting by time arrangement of drawing 79 , it is effective in the ability to constitute a receiver from 
easy composition as shown with the block diagram of drawing 80 . 

[0252]Operation is almost the same as the time plot plan of drawing 77 , and the block diagram of drawing 78 . 
For this reason, explanation is omitted. As shown in the time plot plan of drawing 81 , time multipled of all the 
signals can also be carried out to D1 signal. In this case, two data, the data 821 and the different data 822, 
has heightened error correction ability compared with the data 821a, 812b, and 821c. For this reason, 
compared with other data, the hierarchy is high, although it comes out physical further as mentioned above, it 
is two-layer hierarchy transmission logically. ** ON of the different data of another program channel 2 is 
carried out between the data of the program channel 1. For this reason, serial processing becomes possible 
by a receiver end, and the same effect as the time plot plan of drawing 79 is acquired. 

[0253]In the case of the time plot plan of drawing 81 , it is a logical hierarchy, but since the error rate at the 
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time of transmission of this data falls by dropping the transmission bit rate of the data 821 and the different 
data 822 on one half or 1 /3, physical hierarchy transmission can also be carried out. In this case, a physical 
hierarchy turns into three layers. 

[0254] Drawing 82 is a block diagram of the image decoder 423 in the case of transmitting only data row D1 
signal as shown in the time plot plan of drawing 81 , and serves as easier composition compared with the 
image decoder shown in the block diagram of drawing 80 . Since operation is the same as the image decoder 
explained by drawing 80 , explanation is omitted. 

[0255]As mentioned above, when a sending signal as shown in the time plot plan of drawing 81 is transmitted, 
it is effective in the number of the expanding part 503 composing devices 556 being sharply reducible as 
shown in the block diagram of drawing 82 . Since it dissociates in time and four ingredients are inputted, 
according to the image component which inputs the circuit block inside the composing device 556 548, i.e., 
the image synthesis section of drawing 32 , by connection changing, some blocks can be shared by time 
sharing and a circuit can also be omitted. 

[0256]It is effective in the ability to constitute a receiver from easy composition as mentioned above. In the 
embodiment of the invention 5, although operation was explained using ASK modulation, many techniques 
explained by the embodiment of the invention 5 are applicable also to PSK explained by the embodiments of 
the invention 1 , 2, and 3, or QAM abnormal conditions. 

[0257]An old embodiment of the invention is applicable also to the FSK abnormal conditions. For example, 
when performing the FSK abnormal conditions of the multiple value of fl, f2, f3, and f4 like drawing 83 . 
hierarchical transmission can be performed by performing grouping, as shown in the signal-point-arrangement 
figure of drawing 58 of the embodiment of the invention 5, and detaching each groups signal point position. 
[0258]In drawing 83 , the frequency f1 and the frequency group 841 of f2 are defined as D1=0, and the 
frequency f3 and the frequency group 842 of f4 are defined as D1=1. And when D2=0, f2, and f4 are defined f1 
and f3 as D2=1, as it is shown in a figure, a total of hierarchical transmission (1 bit each of D1 and D2 and 2 
bits) becomes possible. For example, when C/N is high, in t=t3, D1=0 and D2=1 can be reproduced and D1=1 
and D2=0 can be reproduced in t=t4. Next, when C/N is low, in t=t3, only D1=0 can reproduce only D= 1 in 
t=t4. In this way, hierarchical transmission of FSK can be performed. The hierarchical transmission system of 
this FSK can also be used for broadcast of the hierarchical type of a video signal explained by the 
embodiments of the invention 3, 4, and 5. 

[0259]The embodiment of the invention 5 of this invention can also be used for a magnetic recorder and 
reproducing device like drawing 84 shown in a block diagram. The embodiment of the invention 5 can perform 
magnetic-recording reproduction for ASK. 

(Embodiment of the invention 6) The example which applied this invention to the magnetic recorder and 
reproducing device by the 6th embodiment of the invention is explained. Although the case where this 
invention was applied was shown in the ASK transmission system of multiple-value record by the embodiment 
of the invention 5, this invention is applicable also to the magnetic recorder and reproducing device of the 
ASK recording method of a multiple value by the same principle. The magnetic recording of a hierarchical 
multiple value becomes possible by applying the C-CDM method of this invention to PSK, FCK, and QAM 
besides ASK. 

[0260]First, how to use and hierarchize the C-CDM method of this invention to the magnetic recorder and 
reproducing device of 1 6QAM or 32QAM is explained. Drawing 84 shows the block diagram at the time of 
applying C-CDM to QAM. What carried out C-CDM multiplexing of the QAM below is called SRQAM. 
[0261]When drawing 84 is explained, the magnetic recorder and reproducing device 851, The 1st image 
encoder 401a of the image encoder 401 and the 2nd image encoder 401b separate into a high band signal and 
a low-pass signal, and video signals, such as inputted HDTV, are compressed, The high region video signal 
which contains low-pass video signals, such as an H L V L ingredient, in the 1st data row input part 743 in the 

input part 742, and contains an H H V H ingredient etc. in the 2nd data row input part 744 is inputted, and it 

inputs into the modulation part 749 in the modulator and demodulator 852. In the 1st data row input part 743, 
an error correction code is added to a low-pass signal in the ECC section 73a. On the other hand, in 
16SRQAM, 36SRQAM, and 64SRQAM, the 2nd data row inputted into the 2nd data row input part 744 
becomes, without 2 bits, 3 bits, and 4 bits. In 16SRQAM, 32SRQAM, and 64SRQAM, the Trellis coding of the 
ratio of 1/2, 2/3, and 3/4 is respectively carried out by the back Trellis encoder part 744b which mistook this 
signal by ECC744a and was coded. For example, in 64SRQAM, as for the 1st data row, the 2nd data row is set 
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to 4 bits at 2 bits. For this reason. Trellis Encode of Ratio3/4 which set 3-bit data to 4 bits is performed 
using Trellis Encoder as shown in Drawing 128 . In this way, relative redundancy goes up, and since error 
correction ability is improved while falling, the data rate can lower the error rate of the same data rate. For 
this reason, the amount of information transmissions of a substantial record reproduction system or a 
transmission system increases. However, since a circuit becomes complicated, Trellis Encode is not used for 
the 1 st data row of an error rate low from the first by the embodiment of the invention 6. Although the 2nd 
data row has a distance between numerals smaller than the 1 st data row and an error rate is bad, an error 
rate is improved by carrying out the Trellis coding of the 2nd data row. By composition of omitting the Trellis 
coding circuit of the 1 st data row, it is effective in the whole circuit becoming simpler. Since operation of 
abnormal conditions is almost the same as the transmitter of drawing 64 of the embodiment of the invention 
5. detailed explanation is omitted. In the record reproduction circuit 853, AC bias of the signal modulated by 
the modulation part 749 is carried out by the bias generator 856, it is widened with the widening machine 
857a, and is recorded by the magnetic head 854 on the magnetic tape 855. 

[0262]As shown in the record signal frequency plot plan of Drawing 113 , for example, it has a subcarrier as for 
which frequency fc becomes, while information is recorded on the main signal 859 of 16SRQAM, the format of 
a record signal, The pilot f signal 859a with the frequency of twice as many 2f as f is recorded 

r C C 

simultaneously, frequency f BiAS — since AC bias is added and magnetic recording is carried out by the bias 
signal 859b, the distortion at the time of record decreases. Since two-layer hierarchy record is carried out 
among three layers shown in Drawing 1 1 3 . as for the threshold which can carry out record reproduction, two, 
Th-1-2 and Th-2, exist. By the C/N level of record reproduction, if it is the signal 859 and two-layer [ all ] is 
the signal 859C, record reproduction only of the Dj is carried out 

[0263]When 1 6SRQAM is used for a main signal, signal point arrangement becomes like drawing 10 . When 
36SRQAM is used, it becomes like drawing 100 . When reproducing this signal, from the magnetic head 854, the 
main signal 859 and the pilot signal 859a are reproduced, and it is widened with the widening machine 857b. 
this signal — the filter 858a of the subcarrier regenerative circuit 858 — 2f Q — frequency separation of the 
pilot signal f p is carried out, the subcarrier of f Q is reproduced by the 1/2 counting-down circuit 858b, and it 
is sent to the demodulation section 760. In the demodulation section 760, it restores to a main signal using 
this reproduced subcarrier. When the magnetic recording tape 855 with high high C / N-ary for HDTV etc. is 
used at this time, since it becomes easy to discriminate from each signal point of 1 6 points, in the 
demodulation section 760, the both sides of D1 and D2 get over. And all the signals are reproduced by the 
image decoder 422. The television signal of the high bit rate of the case of HDTVVTR, for example, HDTV of 
1 5Mbps, is reproduced. Cost is as cheap as videotape with low C/N-ary. A commercial VHS tape, and high 
C/N type tape for broadcast have a difference of not less than 10-dBC/N at present. Since C/N-ary is low 
when the videotape 855 with cheap low C/N-ary is used, it becomes difficult to discriminate from all of the 
signal point of sexadecimal of hexadecimal or 36 values. For this reason, although it is renewable, the data row 
which is 2 bits of the 2nd data row D2, 3 bits, or 4 bits cannot reproduce the 1st data row D1, but only the 2- 
bit data row of the 1st data row is reproduced. When record reproduction of the HDTV image signal of a two- 
layer hierarchical type is carried out, since a high region picture signal is not played, on a low C/N tape, the 
television signal of wide NTSC of for example, 7Mbps is outputted to the low-pass picture signal of the low 
rate of the 1 st data row, and a concrete target. 

[0264]As shown in the block diagram of Drawing 114 . the 2nd data row outputting part 759, the 2nd data row 
input part 744, and the 2nd image decoder 422a are omitted. The recording and reproducing device 851 with 
modulators, such as modification QPSK which carries out the strange recovery only of the 1st data row D v 
only for a low bit rate can also be set up as one types of products. This device can perform record 
reproduction of only the 1 st data row. That is, the record reproduction of the picture signal of a wide NTSC 
grade can be carried out. When the videotape 855 which outputs high C/N-ary on which the signal of high bit 
rates, such as an above-mentioned HDTV signal, was recorded is played with the magnetic recorder and 
reproducing device only for this low bit rate, only D1 signal of the 1st data row is played, a wide NTSC signal 
is outputted and the 2nd data row is not played. That is, when the videotape 855 in which the HDTV signal of 
the same hierarchical type was recorded is played, a wide NTSCTV signal can be played in the recording and 
reproducing device of the composition with easy HDTV signal and one side in the recording and reproducing 
device of one complicated composition. That is, there is a big effect that full compatible nature of four 
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combination is realized between models with a different record reproduction data rate from a tape with C/N- 
ary which is different in the case of a two-layer hierarchy. In this case, compared with a HDTV special- 
purpose machine, an NTSC special-purpose machine becomes easy remarkable composition. Specifically, the 
circuit structure of the decoder of EDTV becomes decoder ratio **** 1/6 of HDTV. Therefore, a low 
functional machine is realizable at sharply low cost, since [ thus, ] the recording and reproducing device of the 
type which is two from which the record reproduction capability of the image quality of HDTV and EDTV 
differs is realizable — width — it is effective in the ability to set up the model of large price range. Even to 
the tape of low C/N of a low price, a user can also choose a tape from the high tape of C/N of a heavy price 
freely each time according to demand image quality. Thus, while extendibility is obtained keeping compatibility 
perfect, compatibility with the future is also securable. Therefore, it also enables the standard of the 
recording and reproducing device which does not obsolete in the future, either to realize. Hierarchy record by 
the phase modulation explained by the embodiments of the invention 1 and 3 as other record methods can 
also be performed. 

[0265] Record by ASK explained by the embodiment of the invention 5 can also be performed. As record of 
the present binary is made into a multiple value and it is shown in drawing 59 (c) and (d), four values are 
divided into two groups and can be hierarchized. 

[0266]The block diagram in the case of ASK is the same as d rawing 84 . Hierarchy record by the many tracks 
on magnetic tape can also be performed besides the embodiment of the invention having explained. Error 
correction ability is changed and logical hierarchy record by differentiating data can also be performed. 
[0267]Compatibility with a standard will be described here in the future. Usually, when setting up the standard 
of recording and reproducing devices, such as VTR, a standard is defined using the tape of highest C/N that 
can be obtained actually. The recording characteristic of a tape improves by rapid progress. For example, 
compared with the tape of ten years ago, G/N-ary is improving by not less than 10 dB now. In this case, when 
tape performance improves in the future ten years - 20 years after from the present and it sets up a new 
standard, it is dramatically difficult to take compatibility with an old standard in a conventional system. For 
this reason, a new old standard was compatibility with a piece, or non-compatibility in many cases. 
[0268] However, in the case of this invention, the standard which carries out record reproduction of the 1st 
data row or the 2nd data row is first built with the present tape. Next, if this invention is beforehand adopted 
when C/N of a tape will improve sharply in the future, the data of the data hierarchy of a higher rank, for 
example, the data of the 3rd data row, will be added, This future standard realized while super HDTWTR 
which carries out record reproduction of three hierarchies' 64SRQAM maintains a standard and full 
compatible conventionally by realized ****** For example, this invention, When the magnetic tape recorded 
three layers to the 3rd data row by the new rank is played with the two-layer magnetic recorder and 
reproducing device of the old standard which can carry out record reproduction only of the 1 st data row and 
the 2nd data row, although the 3rd data row is unreproducible, the 1 st and 2nd data row can be played 
thoroughly. For this reason, a HDTV signal is reproduced. For this reason, it is effective in record data volume 
being extensible in the future, maintaining the compatibility between new old standards. 
[0269]It returns to explanation of the reproduction motion of drawing 84 here. When playing, a regenerative 
signal is played by the magnetic head 854 and the magnetic-reproducing circuit 853, and the magnetic tape 
855 is sent to the modulator and demodulator 852. A demodulation section omits explanation in order to carry 
out the almost same operation as the embodiments of the invention 1, 3, and 4. The 1st data row D1 and the 
2nd data row D2 are reproduced by the demodulation section 760, the 2nd data row is carried out by Trellis- 
Decoder 759b, such as a Vitabi decoder, in the high error correction of code gain, and an error rate becomes 
low. It restores to D1 and D2 signal by the image decoder 422, and the video signal of HDTV is outputted. 
[0270]Although the above is an embodiment of the invention of a magnetic recorder and reproducing device 
with two hierarchies, the embodiment of the invention of the magnetic recorder and reproducing device of the 
hierarchy of three layers who added the logical hierarchy of one layer is described to a two-layer physical 
hierarchy using the block diagram of Drawin g 131 below. Fundamentally, although it is the same composition 
as drawing 84, by TDM, the 1st data row is divided into two more subchannels, and is made into the three- 
tiered structure, it is shown in Drawing 131 — as — first — a HDTV signal — the [ in the 1st image encoder 
401a ] — the [ the 1-1 image encoder 401c and ] — with the 1-2 image encoder 401 d. It separates into two 
data of a mid-range and low-pass video signal, D^, and D1 _ 2, and is inputted into the 1st data row input 

part of the input part 742. Data row D t , of the image quality of an MPEG grade is carried out in high error 
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correcting code-ization of Code gain in ECC coder743a, and D1 _ 2 is carried out in error correcting code- 
ization which has usual Code gain in ECC Coder743b. Time-multiplexing of D^ and D1 _ 2 is carried out by 
the TDM section 743c, and they become one data row D r It becomes irregular by the C-CDM modulation 
part 749, and hierarchy record of D 1 and D2 is carried out by the magnetic head 854 by two-layer on the 
magnetic tape 855. 

[0271 ]At the time of reproduction, it restores to the record signal reproduced by the magnetic head 854 to D t 

and D2 by the C-CDM demodulation section 760 by the same operation as drawing 84 explained. In the TDM 
section 758c in the 1st data output part 758, it restores to 1st data row Dj to two subchannel D 1 _ 1 and D1 

2. In high ECC Decoder758a of Code gain, since an error correction is carried out, also in low C/N-ary, D^ 

restores to D 1 _ 1 compared with D1 _2, and LDTV is Decode(d) by the one to 1st image decoders 402a, and it 

is outputted. On the other hand, since an error correction is carried out in the usual ECC Decoder758b of 
Code gain, D1 _ 2 is unreproducible, unless a signal level is large, since it has a SURESHIHORUDO value of 

high C/N compared with D1 _ 1. the [ and ] — it gets over in the 1-2 image encoder 402d, it is compounded 

with D t _ 1t and EDTV of a wide NTSC grade is outputted. 

[0272]Vitabi decoding is carried out by Trellis Decoder759b, and the error correction of the 2nd data row D2 
is carried out by ECC759a, it serves as a high region picture signal with the 2nd image encoder 402b, it is 
compounded with D 1H and D1 _ 2, and HDTV is outputted. The threshold of C/N of D 2 in this case is set up 

more greatly than D1 _ 2. Therefore, when C/N-ary of the tape 855 are small, D^, i.e., LDTV, is played, In 

the case of the tape 855 of the usual C/N— ary, D.|_^ and D1 _ 2, i.e., EDTV, are played, and if the tape 855 

with high C/N-ary is used, D 1H , D1 _ 2, and D2, i.e., a HDTV signal, will be played. 

[0273]In this way, the magnetic recorder and reproducing device of the hierarchy of three layers is realized. 
C/N-ary, and cost of the tape 855 are in correlation as mentioned above. Since the user can carry out record 
reproduction of the picture signal of the image quality of three grades according to the tape cost of three 
types in the case of this invention, it is effective in the width which chooses the grade of a tape according to 
the contents of the TV program which a user wants to record spreading. 

[0274]next, as shown in the recording track figure of Drawing 1 32 which describes the effect of the hierarchy 
record at the time of fast forwarding reproduction, on the magnetic tape 855, the recording track 855a of 
azimuth-angle A and the recording track 855b of B of a reverse azimuth angle are recorded. The record 
section 855c is established in the center section of the recording track 855a as it is so that it may illustrate, 
and let other fields be 855 d of Dj_2 record sections. Even if small per each several recording tracks, one of 

this is provided. One LDTV is recorded in this. D2 signal of a high band signal is recorded on the D2 record 
section 855e of all the fields of the recording track 855a. Usually, at the time of the record reproduction of 
speed, the effect with this new recording format is not induced. The magnetic head trace 855f of azimuth- 
angle A stops now, being in agreement with a magnetic track at the time of the tape fast forwarding 
reproduction of a forward direction and an opposite direction, as shown in a figure. The D 1 _ 1 record section 

855c set as the narrow field of a tape center part in this invention shown in Drawing 132 is formed. For this 
reason, although it is a certain fixed probability, this field is reproduced certainly. Although it is the image 
quality of about the same LDTV as MPEG1, the picture of the whole screen of the same time can be 
recovered from reproduced D 1 _ 1 signal. In this way, when the perfect picture of LDTV of tens of [ several to ] 

sheets is reproduced in 1 second at the time of fast forwarding reproduction, a user has the big effect to say 
that the drawing screen under rapid traverse can be checked. 

[0275]Only some fields of a magnetic track are traced so that 85g of head trace may be shown at the time of 
backward-feed reproduction. However, when the record reproduction format shown with Drawing 1 32 also in 
this case is used, since D1-1 record section is renewable, the animation of the image quality of a LDTV grade 
is outputted intermittently. 

[0276]In this way, in this invention, since the picture of a LDTV grade is recorded on some narrow fields of a 
recording track and the user can reproduce the intermittent nearly perfect still picture of a rapid traverse by 
the image quality of a LDTV grade at the time of a rapid traverse of right reverse both directions, it is 
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effective in the check of a screen becoming easy at the time of high-speed search. 

[0277]Next, the method corresponding to still more nearly high-speed fast forwarding reproduction is 

described. As shown in the lower right of Drawing 132 , the D t _ t record section 855C is formed, and while 

recording one frame of LDTV f 855 h of D 1 _ 1 and D 2 record sections of a still narrower field are established in 

a part of D 1 _ 1 record section 855C. A part of [ of LDTV ] information on one frame is recorded on subchannel 

D 1 _ 1 in this field. It overlaps with the D 2 record section 855j of 855 h of D 1H and D 2 record sections, and the 

remaining information on LDTV is recorded. Subchannel D 2 has j_j 3 to 5 times the data recording quantity of 

subchannel D. Therefore, the information on one frame of LDTV on the tape of the area of 1 / 3 - 1/5 is 
recordable by D^ and D 2 . Since a headrace can record on the fields 855h and 855j which are still narrower 

fields, time and area are set to 1 / 3 - 1/5 compared with trace time T g1 of a head. Therefore, even if fast 

traverse is brought forward and trace of a head inclines further, the probability which traces this whole field 
becomes high. For this reason, further 3-5X is compared with the case of only D^, and the picture of LDTV 

perfect also at the time of a rapid traverse is reproduced intermittently. 

[0278]Since there is no function which reproduces the D 2 record section 855j in the case of two hierarchies' 

VTR, this method is unreproducible at the time of a high-speed rapid traverse. On the other hand in three 
hierarchies' highly efficient type VTR, 3-5X is compared with two hierarchies, and a picture can be checked 
also at the time of a rapid traverse. That is, VTR with which the refreshable maximum fast traverse differs 
not only according to the image quality according to the hierarchy's several ball cost but according to cost is 
realized. 

[0279]In an embodiment of the invention, although the hierarchical modulation method was used, if 
hierarchical image coding is performed, fast forwarding reproduction by this invention will be realized also with 
the usual modulation methods, such as 1 6QAM. Things cannot be overemphasized. 
[0280]By the recording method of the digital VTR of the non-hierarchical type of the method which 
compresses a picture into the conventional altitude, since image data is distributing uniformly, all of the 
pictures of the screen of the same time of each frame are unreproducible at the time of fast forwarding 
reproduction. For this reason, only the picture from which the time-axis of each block of a screen shifted is 
renewable. However, although it is a LDTV grade in HDTVVTR of the hierarchical type of this invention, it is 
effective in the picture from which the time-axis of each block of a screen has not shifted being renewable at 
the time of fast forwarding reproduction. 

[0281]When hierarchy record of three layers of HDTV of this invention is performed, and C/N of a record 
reproduction system is high, high resolution television signals, such as HDTV, can be reproduced. And when it 
reproduces with a magnetic-reproducing device with low case where C/N of a record reproduction system is 
low and function, the television signal of LDTV grades, such as a television signal of EDTV grades, such as 
wide NTSC, or low resolution NTSC, is outputted. 

[0282]As mentioned above, in the magnetic-reproducing device using this invention, when C/N became low, 
or when an error rate becomes high, the effect that the image of an identical content is renewable by low 
resolution or low image quality is acquired. 

[0283](Embodiment of the invention 7) The embodiment of the invention 7 uses this invention for four 
hierarchies' image hierarchy transmission. By combining the picture-image-data structure of the transmission 
system of four hierarchies who explained by the embodiment of the invention 2, and four hierarchies, as 
shown in the reception interference field figure of drawing 91 , the receiving area of four layers is made. As 
shown in a figure, the 1 st receiving area 890a turns on an innermost side, and the 2nd receiving area 890b, 
the 3rd receiving area 890c, and 890 d of the 4th receiving area are made on the outside. The method which 
realizes these four hierarchies is described. 

[0284] Although there are a physical hierarchy of four layers by abnormal conditions and a logical hierarchy of 
four layers by differentiation of error correction ability in realizing four hierarchies, since the C/N difference 
of the former between hierarchies is large, by four layers, big C/N is needed. Since it is a premise for it to be 
able to get over, the latter cannot take the large C/N difference between hierarchies. It is realistic to perform 
hierarchy transmission of four layers using a two-layer physical hierarchy and a two-layer logical hierarchy. 
How to divide a video signal into four layers first is described. 

[0285]The separation circuits 3 whose dr awing 93 is a block diagram of the separation circuits 3 comprise the 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipdl.inpit.gojp... 2008/05/28 



JP.2003-158502.A [DETAILED DESCRIPTION] 



39/49 ^— v 



image separation circuits 895 and four compression circuits. Since the fundamental composition inside the 
separation circuits 404a t 404b, and 404c is the same as the block diagram of the separation circuits 404 in 
the 1st image encoder 401 of drawing 30 . explanation is omitted. The separation circuits 404a divide a video 
signal into four signals of low-pass ingredient H L V L , high-frequency component H H V H , and intermediate 

component H H V L and H L V H . In this case, as for H L V L , resolution becomes half [ of the original video signal ]. 

[0286]Now, the inputted video signal is divided into two by the image separation circuits 404a at a high- 
frequency component and a low-pass ingredient. Since it is divided perpendicularly that it is level, four 
ingredients are outputted. A high region and low-pass division point is in the halfway point in this embodiment 
of the invention. Therefore, when an input signal is a HDTV signal of vertical 1000 books, as for an H L V L 

signal, the horizontal resolution of vertical 500 books also turns into a half television signal. 

[0287]As for the H L V L signal of a low -pass ingredient, the frequency component of level and a perpendicular 

direction is further divided respectively into two by the separation circuits 404c. Therefore, an H L V L output 

becomes 250 perpendiculars and horizontal resolution is set to one fourth. If this is defined as LL signal, LL 
ingredient will be compressed by the compression zone 405a, and will be outputted as a D 1 _ 1 signal. 

[0288]On the other hand, three ingredients of the high-frequency component of Hj_V L are compounded by 

one LH signal by the composing device 772c, are compressed by the compression zone 405b, and are 
outputted as a D 1-2 signal. In this case, three compression zones may be provided between the separation 
circuits 404c and the composing device 772c. 

[0289]Three ingredients of H H V H [ of a high-frequency component ], H L V H , and H H V L become one H^V^-H 

signal by the composing device 772a. In this signal, a compression signal has 500 - 1000 ingredients in level 
and a perpendicular direction, when the number of vertical levels is 1000. And the separation circuits 404b 
separate into four ingredients. 

[0290]Therefore, level and 500 - 750 vertical ingredients are separated as an H L V L output This is called HH 
signal. And three ingredients of H H V H , H L V H , and H H V L have 750 - 1000 ingredients, are compounded by the 
composing device 772b f become HH signal, are compressed by the compression zone 405d, and are outputted 
as a D £ _ 2 signal. On the other hand, HL signal is outputted as a D 2 _ t signal. LL, i.e., D 1 _ l signal, therefore, for 

example, 0 - 250 ingredients or less, As for the 250 or more frequency components [ 500 or less ] HL, i.e., 
D 2 _ t signal, LH, i.e., D^ signal, has or more 750 1000 or less frequency components, 500 or more ingredients 

and HH(s), i.e., D 2 _ 2 signal. [ 750 or less ] It is effective in a hierarchical data structure being made by these 

separation circuits 3. Hierarchical transmission of four layers can be performed by replacing the portion of the 
separation circuits 3 in the transmitter 1 of drawing 87 explained by the embodiment of the invention 2 using 
the separation circuits 3 of this drawing 93 . 

[0291]In this way, by combining a hierarchical data structure and hierarchical transmission, the picture 
transmission in which image quality deteriorates gradually with degradation of C/N is realizable. This has a big 
effect of expansion of a service area in broadcast. Next, the receivers which carry out recovery reproduction 
of this signal are the same composition as the 2nd receiver of drawing 88 explained by the embodiment of the 
invention 2, and operation. Therefore, the whole operation is omitted. In order to merely treat a video signal, 
the composition of the synchronizer 37 differs from data transmission. Here, the synchronizer 37 is explained 
in detail. 

[0292]As it explained using the block diagram of the receiver of drawing 88 in the embodiment of the 
invention 2, the error correction of the received signal is restored to it and carried out, it turns into four 
signals, D 1H , D^, D 2 _ t , and D 2 _ 2 , and is inputted into the synchronizer 37. 

[0293] Drawing 94 is a block diagram of the synchronizer 33 here. It is elongated in the expanding parts 523a, 
523b, 523c, and 523d, and inputted D^ r D t _ 2 , D 2 _ r and D 2 _ 2 signal turn into LL, LH and HL which were 

explained in the separation circuits of drawing 93 , and HH signal. If this signal sets the level of the original 
video signal, and a vertical zone to 1, as for LL, 1/4 and LL+LH will be set to one half, LL+LH+HL will be set 
to three fourths, and LL+LH+HL+HH will serve as a zone of one. It is separated by the eliminator 531a, and 
LH signal is compounded with LL signal in the image synthesis section 548a, and is inputted into the H L V L 
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terminal of the image synthesis section 548c. Since the image decoder 527 of drawing 32 explained 
explanation of the example of the image synthesis section 531a, it omits. On the other hand, it is separated by 
the eliminator 531b and HH signal is inputted into the image synthesis section 548b. HL signal is compounded 
with HH signal in the image synthesis section 548b, turns into an H H V H ~H signal, it is separated by the 

eliminator 531c, and is compounded with the composite signal of LH and LL in the image synthesis section 
548c, turns into a video signal, and is outputted from the synchronizer 33. And by the outputting part 36 of 
the 2nd receiver of drawing 88 , it becomes a television signal and is outputted. In this case, if HARASHIN 
items are vertical 1050 books and about 1000 HDTV signals, the television signal of four image quality will be 
received by four receiving conditions shown in the reception interference figure of drawing 91 . 
[0294]The image quality of a television signal is explained in detail. The transmission layered structure figure 
of drawing 92 summarized draw ing 91 and drawing 86 to one. Thus, with improvement in C/N, in the receiving 
areas 862d, 862c, 862b, and 862a, D 1H , D^, D 2 _ 1? D 2 _ 2 , and a hierarchy channel one renewable [ after 

another ] are added, and data volume increases. 

[0295]In hierarchy transmission of a video signal, as shown in a drawing 95 transmission layered structure 
figure, the hierarchy channel of LL, LH, HL, and HH signal comes to be reproduced with improvement in C/N. 
Therefore, image quality improves as the distance from a transmission antenna approaches. A LL+LH+HL+HH 
signal is reproduced at the time of a LL+LH+HL signal and L=La at the time of a LL+LH signal and L=Lb at 
the time of LL signal and L=Lc at the time of L=Ld. Therefore, if the zone of the HARASHIN item is set to 1 , 
the image quality of the zone of 1/4, 1/2, 3/4, and 1 will be obtained in each receiving area. When the 
HARASHIN item is HDTV of 1000 vertical scanning lines, 250, 500, 750, and 1000 television signals are 
acquired. Thus, hierarchical image transmission in which image quality deteriorates gradually is attained. 
Drawing 96 is a reception interference figure in the conventional digital HDTV broadcast. In a conventional 
system, the reproduction of a television signal of CN becomes completely impossible below by V Q so that 

clearly from a figure. Therefore, also in the inside of the service area distance R, by a competition area, a 
building, or ** with an other station, as x seal shows, it is unreceivable. Drawing 97 shows the receive state 
figure of hierarchy broadcast of HDTV which used this invention. As shown in drawing 97 , with distance La, 
C/N=b and Lc make C/N=c, it becomes C/N=d by C/N=a and Lb, at Ld, and 250, 500, 750, and 1000 image 
quality are obtained in each receiving area. The area which C/N deteriorates and cannot reproduce less than 
distance La by the image quality of HDTV itself exists. However, reproduction of that from which image 
quality falls even in such a case can be performed. For example, in F point which receives 250 and a ghost at 
D point in 750 and a train at a building or B point of **, it is renewable by 250 image quality also at L point 
which are 250 and a competition area with an other station at 750 and G point automatic in the car. By using 
hierarchy transmission of this invention as mentioned above, by the method by which the conventional 
proposal is made, it can receive now also in the area which was not able to carry out reception reproduction, 
and there is a remarkable effect that the service area of TV office is expanded sharply. As shown in the 
hierarchy transmission figure of drawing 98 , the program D of the same program as the analog broadcasting of 
the area is broadcast by D 1H channel. By broadcasting other programs C, B, and A by D t _ 2 , D 2 _ 1? and D 2 _ 2 

channel, the simulcast of the program D is broadcast certainly in all the areas, and the effect of the formation 
of many programs of serving other three programs is also acquired, playing the role of simulcast. 
[0296](Embodiment of the invention 8) The 7th embodiment of the invention is hereafter described based on a 
drawing. The embodiment of the invention 8 applies the hierarchical transmission system of this invention to 
the transmitter-receiver of a cellular phone system. Compression encoding of a call person's sound inputted 
from the microphone 762 in the block diagram of the transmitter-receiver of the portable telephone of 
Drawing 1 15 is carried out to data D 1 of the layered structure mentioned above by the compression zone 405, 

D 2 , and D 3 , In the time sharing part 765, time sharing is carried out to a predetermined time slot based on 

timing, In the modulator 4, the abnormal conditions of hierarchical types, such as the above-mentioned 
SRQAM, are received, and it is in one subcarrier, and is transmitted from the antenna 22 through the antenna 
shared device 764, and it is received in the base station mentioned later, is transmitted to other base stations 
or telephone offices, and can communicate with other telephones. 

[0297]On the other hand, the communication signal from other telephones is received by the antenna 22 as a 
transmit radio wave from a base station. In the demodulator 45 of hierarchical types, such as SRQAM, it 
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restores to this input signal as data of Dj, D 2 , and D 3 . In the timing circuit 767. a timing signal is detected 

from a demodulation signal, and this timing signal is sent to the time sharing part 765. It is elongated in the 
expanding part 503 and demodulation signal Dj, D 2 , and D 3 become an audio signal, are sent to the 

loudspeaker 65 and serve as a sound. 

[0298]Next, as shown in the block diagram of the base station of Drawing 116, a hexagon or the three circular 
received cells 768 and 769, and the base station 771,772,773 in each central part of 770, have two or more 
the same transmitter-receivers 761a-761j as Drawing 115 . The data of the same number of channels as the 
number of transmitter-receivers is transmitted and received. The base station control section 774 connected 
to each base station always supervises the traffic volume of communication of each base station, and 
controls the whole control systems of the size of assignment of the channel frequency to each base station, 
or the received cell of each base station according to this. 

[0299] As are shown in the channel capacity traffic distribution map of the conventional system of Drawin g 

1 1 7 and shown to the figure of d=A in the digital communication system of conventional systems, such as 
QPSK, the transmission capacity of Ach of the received cell 768,770 The data 774d with a wave number 
utilization efficiency [ the ] of 2 bits/Hz, It is frequency utilization efficiency with 2 bit/Hz uniform at every 
point in the data 774d with which the data 774c of the figure of 774b and d=B was aligned. The place where 
the building concentrated the actual city part like the high density places 775a, 775b, and 775c on the other 
hand is densely-populated, and communication traffic volume also shows a peak, as shown in the data 774e. 
There are few amounts of communications in the other surrounding area. As the capacity of the conventional 
cellular phone was shown in the data 774d to the data 774e of actual traffic volume TF, they were all the 
areas and the frequency efficiency of the same 2 bit/Hz. That is, there was badness of the efficiency in which 
the same frequency efficiency as many places also to few places of traffic volume is applied. In the 
conventional system, frequency assignment was increased in the area with much traffic volume, and the 
number of channels was increased, and the size of the received cell was made small, and it corresponded. 
However, increasing the number of channels had restrictions of frequency spectrum. Multiple-valueHzing of 

1 6QAM of a conventional system, 64QAM, etc. made transmission power increase. Making the size of a 
received cell small, increasing the number of cells causes the increase in the number of base stations, and it 
increases installation cost. There is the above problem. 

[0300] Frequency efficiency is made high, frequency efficiency is made high in an area with little traffic 
volume, and making it low has the efficiency of the whole system ideally raised to an area with much traffic 
volume by the area with little traffic volume. The above thing is realizable by adoption of the hierarchical 
transmission system of this invention. This is explained using the channel capacity and the traffic distribution 
map in the embodiment of the invention 8 of this invention of Drawing 118 . The distribution map of Drawing 

1 1 8 shows the channel capacity on the A-A' line of the received cells 770B and 768,769,770,770a sequentially 
from a top. The received cell 768,770 uses the frequency of channel group B to which the channel group A 
received cells 770b and 769,770a do not overlap with channel group A. The number of channels is made to 
fluctuate these channels with the base station controller 774 of Dr awing 1 1 6 according to the traffic volume 
of each received cell. Now, in Drawing 118, d=A shows distribution of the channel capacity of A channel. The 
channel capacity and TF to which d=B added the channel capacity of B channel, and d=A+B added all the 
channels show the amount of communications traffics, and P shows distribution of a building and population. 
Since multilayer hierarchical transmission systems, such as SRQAM explained by the front embodiment of the 
invention in the received cell 768,769,770, are used, as it is shown in the data 776a, 776b, and 776c, 3 times 
as much 6 bit/Hz as frequency-utilization-efficiency 2 bit/Hz of QPSK can be obtained by a base station 
periphery. It decreases with 4 bit/Hz and 2 bit/Hz as it goes to a periphery. If transmission power is not 
increased, compared with the size of the received cell of QPSK shown in the dotted line 777a, b, and c, the 
field of 2 bit/Hz will become narrow, but the size of an equivalent received cell is obtained by raising the 
transmission power of a base station a little. The child station corresponding to 64SRQAM is transmitted and 
received by modification QPSK which set the shift amount of SRQAM to S= 1 in the place distant from a 
base station, and it transmits [ in the neighborhood ] by a near place and receives further 16 SRQAM at 
64SRQAM. Therefore, the maximum transmission power does not increase compared with QPSK. While the 
transmitter-receiver of 4SRQAM as shows a circuit in the block diagram of simplified Drawing 121 also 
maintains compatibility, it can communicate with other telephones. The same may be said of the case of 
16SRQAM shown in the block diagram of Dra wing 1 22 . Therefore, the cordless handset of three modulation 
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methods exists. In the case of a cellular phone, small measuring nature is important. Since frequency 
utilization efficiency falls in 4SRQAM, phonecall charges become high, but since a circuit becomes easy, it is 
suitable for the user of whom a small weight saving is required, in this way, this method — width — it can 
respond to a large use. 

[0301]Transmission systems with the distribution from which capacity like d=A+B of Drawing 1 1 8 as 
mentioned above differs are made. By installing a base station according to the traffic volume of TF. there is 
a big effect that synthetic frequency utilization efficiency improves. Its effect of this invention is high in order 
to tend to install sub base stations in a part with much traffic, since the microcell method especially with a 
small cell can install many sub base stations. 

[0302] Next, data arrangement of each time slot is explained using the time plot plan of the data of Drawing 
1 19 . Drawing 11 9 (a) shows the time slot of a conventional system, and Drawing 1 1 9 (b) shows the time slot 
of the embodiment of the invention 8. As shown in Drawing 119 (a), the frequency system according to 
transmission and reception of a conventional system sends the synchronized signal S by the slot 780a of time 
on the frequency A at the time of the transmission to a child station from Down, i.e., a base station, and 
sends the sending signal to the cordless handset of A, B, and C channel respectively by the slots 780b, 780c, 
and 780d. Next, when sending to a base station from the Up side, i.e., a cordless handset, the sending signal of 
a synchronized signal, a, b, and the c channel is respectively carried out to the time slots 781a, 781b, 781c, 
and 781 d on the frequency B. 

[0303]In the case of this invention, since hierarchical transmission systems, such as the above-mentioned 
64SRQAM, are used as shown in Drawing 1 1 9 (b). it has three hierarchy data, D v D 2 , and each 2 bit/Hz of D 3 . 

In order to send A 1 and A £ data by 16SRQAM, as shown in the slots 782b and 782c and the slots 783b and 

783c, they serve as a twice [ about ] as many data rate as this. When sending by the same tone quality, it can 
send in half time. Therefore, the time slots 782b and 782c become half time. In this way, twice as many 
transmission capacity as this is obtained near the area of the 2nd hierarchy of 776c of Drawing 118 , i.e., a 
base station. Similarly, transmission and reception of E 1 data are performed by 64SRQAM in the time slots 

782g and 783g. Since it has one about 3 times the transmission capacity of this, three channels, 3 times as 
many E^ E 2 , and E 3 , are securable by the same time slot. In this case, the thing of a base station transmitted 

and received further in the area soon is required. Thus, it is effective in a maximum of about 3 times as many 
telephone calls being obtained with the same frequency band. However, it is lower than this number in 
practice at the case where the telephone call of this as is performed near the base station in this case. 
Actual transmission efficiency falls to about 90%. In order to achieve effect of this invention, it is desirable for 
the regional distribution of traffic volume and the transmission capacity distribution by this invention to be in 
agreement. However, as shown in the figure of TF of Drawing 118 , in the actual city, the green belt is 
arranged on the outskirts centering on the street lined with large buildings. Fields and woods are arranged 
also in the suburbs around the residential area. Therefore, distribution near the figure of TF is carried out. 
Therefore, the effect which applies this invention is high. 

[0304]As for (a), a conventional system (b) shows the method of this invention in the TDMA system time-slot 
figure of Drawing 120 . As shown in Drawing 120 (a), the same frequency band performs transmission to the 
cordless handset of A and B channel respectively by the time slots 786a and 786b, and transmission from the 
cordless handset of A and B channel is respectively performed by the time slots 787a and 787b. As shown in 
Drawing 1 20 (b), in the case of this invention, in 1 6SRQAM, A 1 channel is received by the slot 788a, and A t 

channel is transmitted by the slot 788c. Time-slot width becomes [ two ] in about 1/. In 64SRQAM, D t 

channel is received by the slot 788i, and D 1 channel is transmitted by 788 I. of slots. Time-slot width 

becomes [ three ] in about 1/. 

[0305]In order to lower especially power consumption, in the slot 788p, E 1 of 16SRQAM is received by one 

half of time slots, but the slot 788r performs transmission by the usual time-slot 4SRQAM. From 16SRQAM, 
since power consumption has less 4SRQAM, it is effective in the power consumption at the time of 
transmission decreasing. However, telex rate gold becomes high only a part with long occupation time. An 
effect is high when there are little small lightweight type the small cellular phone and battery residual quantity 
of a battery. 

[0306]Since transmission capacity distribution can be set up according to actual traffic distribution as 
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mentioned above, it is effective in the ability of substantial transmission capacity to raise. Since a base 
station and a child station can choose the transmission capacity of three or two transmission capacity, lower 
frequency efficiency and lower power consumption, or raise efficiency conversely and phonecall charges are 
lowered, or flexibility is high and various effects are acquired. The cordless handset which simplified the 
circuit and carried out miniaturization and low cost-ization with methods, such as 4SRQAM with low 
transmission capacity, can also be set up. In this case, the point that the transmission compatibility between 
all the models can be taken as the front embodiment of the invention explained is one of the features of this 
invention, in this way, increase of transmission capacity — the width from a micro machine to a highly 
efficient machine — large model deployment can be measured. 

[0307](Embodiment of the invention 9) The 9th embodiment of the invention is described based on a drawing 
below. The embodiment of the invention 9 applies this invention to an OFDM transmission system. The 
principle-of-operation figure of OFDM of the block diagram of the OFDM transmitter—receiver of Drawing 1 23 
and Drawing 124 is shown. By making an adjoining career intersect perpendicularly, OFDM which is a kind of 
FDM has the utilization efficiency of a frequency band better than general FDM. Since it is strong to multipath 
disturbance, such as a ghost, it inquires the object for digital music broadcast, and for digital TV broadcasting. 
As shown in the principle figure of OFDM of Drawing 124, in the case of OFDM, an input signal is arranged by 
the serial parallel conversion sections 791, data is arranged at intervals of 1/ts on the frequency axis 793, 
and subchannel 794 a-e is created. Reverse FFT conversion of this signal is carried out to the time-axis 799 
with the modulator 4 with the reverse FFT machine 40, and the sending signal 795 is made. This signal by 
which reverse FFT was carried out is transmitted during the period of the effective symbol period 796 of ts, 
and the guard period 797 of tg is formed between each symbol. 

[0308] Operation of the embodiment of the invention 9 in the case of transmitting and receiving a HDTV signal 
using the block diagram of the OFDM-CCDM hybrid system of Drawing 1 23 is explained. It is separated into 
the picture signal of the layered structure, low-pass D^, D(mid-rangeHow-pass) ^_ 2 > anc * D(high region-mid- 

range-low-pass) 2 , of three layers by the image encoder 401, and the inputted HDTV signal is inputted into 

the input part 742. In the 1st data row input part 743, D 1 _ l signal is carried out in high ECC code-ization of 

Code gain, and Dj_ 2 signal is coded in ECC of the usual code gain. Time-sharing multiplexing is carried out by 

the TDM section 743, and D 1 _ l and D 2 _ 2 become D^ signal, and are inputted into the Dj serial parallel 

converter 791a of the modulator 852a. Dj signal becomes n parallel data and are the n C-CDM modulators 4a 

and 4b_ It is inputted into the 1 st input part. 

[0309]On the other hand, in the 2nd data row input part 744 of the input part 742, ECC (Error Correction 
Code) coding is carried out in the ECC section 744a, and D 2 of a high-frequency component signal is trellis- 

code-ized in the trellis encoder 744b, It is inputted into the D 2 in-series parallel machine 791b of the 

modulator 852a, and becomes n parallel data, and they are the C-CDM modulators 4a and 4b.. It is inputted 
into the 2nd input part. D 1 data of the 1st input part, and the D 2 data of the 2nd input part — each C-CDM 

modulators 4a f 4b, and 4c — in C-CDM abnormal conditions are carried out at 16SRQAM etc. the career 
with which this n C-CDM modulator also adjoins [ both ] the career of each different frequency suddenly — 
794a, 794b, and 794c of Drawin g 124 — it is on frequency-axis top 793, intersecting perpendicularly, as 
shown in ...In this way, n modulating signals by which C-CDM abnormal conditions were carried out are 
mapped by reverse FFT circuit 40 from the frequency-axis dimension 793 at the dimension 790 of a time- 
axis, and turn into the time signals 796a and 796b of the effective symbol length of ts, etc. Among the 
effective symbol time belts 796a and 796b, in order to reduce multipath disturbance, the guard-times belt 
797a of Tg second is formed. It is the time-axis-signal level figure of Drawing 129 which expressed this with 
the time-axis and the signal level, and Tg of the guard-times belt 797a is determined according to a use from 
the influence time of a multipass. By setting up Tg for a long time than the influence time of multipasses, 
such as TV ghost, at the time of reception, the modulating signal from reverse FFT circuit 40 turns into one 
signal, turns into an RF signal and is transmitted by the transmission section 5 by the parallel-serial converter 
40b. 

[0310]Next, operation of the receiver 43 is described. It is shown in the time-axis symbol signal 796e of 
Drawing 124 . An input signal is inputted into the input part 24 of Drawing 1 23 , and is inputted and digitized by 
the modulation part 852b, and it is developed by the fourier coefficient by FFT section 40a, and as shown in 
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Drawing 12 4, it is mapped by the frequency axis 793a from the time-axis 799. It is changed into the careers 
794a and 794b of the signal of a frequency axis, etc. from the time-axis symbol signal of Drawing 124 . Since 
these careers lie at right angles mutually, they can separate each modulating signal. 16SRQAM etc. which are 
shown in Drawing 1 25 (b) get over, and it is sent to each C-CDM demodulators 45a and 45b. And in each C- 
CDM demodulation section 45a of the C-CDM demodulator 45, b, etc.. It gets over to a hierarchical type and 
the sub signal of Dj and D 2 gets over, by D 1 parallel-serial converter 852a and D 2 parallel-serial converter 

852b, it becomes an in-series signal and the original D 1 and D 2 signal get over. In this case, since the 

hierarchy transmission system using C-CDM as shown in Drawing 125 (b) is used, only D 1 signal gets over in 

a receiving condition with bad C/N-ary, and both D 1 and D2 signal get over in a good receiving condition. In 

the outputting part 757, it restores to D 1 signal to which it restored. Since Cord Caine of a Dj_1 signal error 

correction is high compared with D 1-2 signal, the error signal of Dj_1 signal is reproduced also on the 

conditions that a receiving condition is worse. D^_1 signal — the — it becomes a low-pass signal of LDTV by 

the 1-1 image decoder 402c, and Dj_2 signal turns into a signal of the mid-range ingredient of EDTV by 402 d 

the one to 2nd image decoder, and is outputted. 

[031 1]Trellis decoding is carried out, and D 2 signal serves as a high-frequency component of HDTV, and is 

outputted by the 2nd image decoder 402b. Only by the above-mentioned low-pass signal, by outputting LDTV 
and adding the above-mentioned mid-range ingredient, the EDTV signal of a wide NTSC grade is outputted 
and a HDTV signal is compounded by adding the above-mentioned high-frequency component further. The 
television signal of the image quality according to receiving C/N is receivable like a front embodiment of the 
invention. In the case of the embodiment of the invention 9, by using combining OFDM and C-CDM, 
unrealizable hierarchical transmission is realizable by OFDM itself, receiving the curve 805 of the conventional 
OFDM-TCM modulating signal, as shown in error rate C/N of Drawing 130 — the C-CDM-OFDM system of 
this invention — subchannel 1 as for 807a, an error rate falls — subchannel 2 An error rate goes up 807b. In 
this way, a hierarchical type is realized. 

[0312]Since OFDM has stored the interference signal of the multipass during the guard period Tg to be sure, 
it is strong to multipasses, such as TV ghost. Therefore, it can use for the digital TV broadcasting for the 
television receivers of a car. However, since it is not hierarchical transmission, it is unreceivable by below 
SURESHIHORUDO of a certain fixed C/N. By combining with C-CDM of this invention, two of the picture 
reception (Graditional Degradation) according to degradation of C/N are strongly realizable to a multipass. 
When carrying out TV reception by automatic in the car, not only a multipass but C/N-ary deteriorate. 
Therefore, the service area of a TV broadcast station does not spread so much only in the measure against a 
multipass. However, by combining with C-CDM of hierarchical transmission, even if C/N deteriorates 
considerably, it is receivable in LDTV grades. On the other hand, since screen size is usually 100 suns or less 
in the case of TV for cars, image quality sufficient in LDTV grades is obtained. It is effective in the service 
area of the LDTV grade of automobile TV being expanded sharply. If OFDM is used for all the zones of HDTV, 
in semiconductor technology at present, the circuit structure of DSP will become large. Then, how to send 
only D 1 _ 1 of a low-pass television signal by OFDM is shown. As shown in the block diagram of Drawing 138 . 

this invention carries out C-CDM multiplexing of two, Dj_ 2 of the mid-range ingredient of HDTV, and a high- 
frequency component, and D 2 signal, and it transmits with the frequency band A by FDM40D. Frequency 

separation of the signal received by the receiver end on the other hand is carried out by FDM4oe, it restores 
to it with the C-CDM demodulator 4b of this invention, and the mid-range ingredient and high-frequency 
component of HDTV are reproduced like Drawing 123 . Since it is the same as the embodiments of the 
invention 1 , 2, and 3, operation of the image decoder in this case is omitted. 

[0313]Next, D 1 _ 1 signal which is a low-pass signal of MPEG1 grade of HDTV turns into a parallel signal by the 

in-series parallel converter 791, and the abnormal conditions of QPSK or 16QAM are received in the OFDM 
converter 852C, It is changed into the signal of a time-axis by the reverse FFT machine 40, and is 
transmitted by FDM40d with the frequency band B. 

[0314]On the other hand in the FDM section 40e, frequency separation of the signal received with the 
receiver 43 is carried out. In the OFDM demodulation section 852d, it becomes a signal of many frequency 
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axes by FFT40a, It gets over with each demodulators 45a and 45b, D^ signal gets over by the parallel-serial 

converter 852a, and D 1 _ 1 signal of a LDTV grade is outputted from the receiver 43 like Drawi ng 1 23 . 

[0315]In this way, hierarchy transmission to which OFDM only of the LDTV signal was carried out is realized. 
In the complicated circuit of OFDM, only a LDTV signal is by using the method of Drawing 138 . Compared 
with a HDTV signal, LDTV signals are 1/20 of the bit rates. Therefore, the circuit structure of OFDM will be 
1/20, and the whole circuit structure becomes small sharply. 

[0316]With the transmission system strong against a multipass, with a mobile station like [ at the time of 
reception of portable TV or automobile TV, and digital music broadcast reception of a car ], multipath 
disturbance of OFDM is serious and the use to change is going to be applied to it as a key objective. In such 
a use, the small screen size of 10 inches or less of 4 to 8 inches is in use. Therefore, the method which 
carries out OFDM modulation of all high resolution television signals like HDTV or EDTV has a low effect 
considering the expense to spend, and reception of the television signal of a LDTV grade is enough for 
automobile TV. On the other hand, since the multipass is always constant in a fixed station like home TV, it is 
easy to take the measures against a multipass. For this reason, the effect of OFDM is not high other than a 
strong ghost area. It is not a best policy to use OFDM for the inside high-frequency component of HDTV in 
the actual condition that the circuit structure of OFDM is large. Therefore, the method of using OFDM shown 
in Drawing 138 of this invention only for a low-pass television signal. By **********, there is a big effect that 
the circuit structure of OFDM is sharply reducible to 1/10 or less, about the effect of OFDM of reducing 
sharply the multipath disturbance of LDTV received in mobile stations, such as a car. 

[0317]In Drawing 138 , although OFDM modulation only of the D^ is carried out, OFDM modulation of D^_2 

can also be carried out to D^. In this case, since D 1 _ 1 and Dj_2 can perform 2 hierarchy transmission of C- 

CDM, Also in mobiles, such as a car, hierarchical broadcast strong against a multi-pulse is realized, and the 
effect of Graditional Degradation that the picture of the image quality [ SDTV / LDTV and ] according to a 
receiving level or antenna sensitivity is receivable is born in a mobile. 

[0318]In this way, hierarchy transmission of this invention is attained and various effects mentioned above are 
acquired. In the case of OFDM, since it is strong to especially a multipass, the effect that degradation of the 
data-communications grade according to degradation of the receiving level is strongly obtained to a multipass 
is acquired by combining with hierarchy transmission of this invention. 

[0319]As a method of realizing a layered structure type transmission system, as shown in Drawing 126 (a). 
The frequency guard belt 802a which sets the 1st layer of each subchannel 794 a-c of FDM to 801a, and sets 
the 2nd layer of subchannel 794 d-f to 801b and as for which fg becomes in the middle is formed, By 
establishing the power difference 802b as for which Pg becomes as shown in Drawing 1 26 (b), the 1 st layer of 
the transmission power [ the 2nd layer of ] of 801b can be differentiated with 801a. 

[0320]If this is used, the 1st layer of the electric power of 801a can be increased in the range which does not 
do disturbance to analog TV broadcast as shown in Drawing 1 08 (d) explained above. In this case, as shown in 
Drawing 1 08 (e), the 2nd layer of the SURESHIHORUDO value of C/N-ary in which the 1st layer of reception 
of 801a is possible becomes low compared with 801b. Therefore, the effect that the 1st layer becomes 
receivable [ 801a ] also in the area where a signal level is low, or an area with many noises is acquired. As 
shown in Drawing 147 , hierarchy transmission of a bilayer is realized. This is called in a Power-Weighted- 
OFDM system (PW-OFDM) and the text. By combining the C-CDM method of above-mentioned this invention 
with PW-OFDM of this embodiment of the invention, as shown in Drawing 108 (e), hierarchies increase in 
number and it becomes three layers, and it is effective in a ready-for-receiving ability area spreading more. 
[0321 ]As a concrete circuit is shown in Drawing 144, OFDM modulation of the 1st layer data is carried out by 
reverse FFT40 with the modulators 4a-4c with large amplitude via the 1st data row circuit 791a at career - 

f 3 , Via the 2nd data row circuit 791b, by career f g - fg, OFDM modulation of the 2nd layer data is carried out 

by reverse FFT40, and it is transmitted with the modulators 4d~4f of the usual amplitude. 

[0322]An input signal is divided into the signal which has a career of fj - f by FFT40a of the receiver 43, In 

the 1st layer of a 1st data row D 1 jam, 801a gets over with the demodulators 45a-45c, and, in the 2nd layer of 

a 2nd data row D 2 jam, 801b recovers career fj - f 3 from career fg - f Q . 

[0323]Since the electric power of 801a is large the 1st layer, also in the weak area of a signal, it is receivable. 
In this way, two-layer hierarchical transmission is realized by PW-OFDM. If PW-OFDM is combined with C- 
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CDM, the hierarchy of 3-4 layers will be realized. The case of the block diagram of Drawing J 23, and since 
other operations of Drawing 144 have the same operation, they omit explanation. 

[0324]Now, the hierarchization method of the Time-Weighted-OFDM (TW-OFDM) method of this invention is 
described below. Since an OFDM system has the guard-times belt tg as stated above, if time delay t M of a 

ghost, i.e., a multipath signal, fills the conditional expression of t^tg, the influence of a ghost can be lost. In a 

fixed station like the television receiver of an ordinary home, as small as several microseconds, since t M is 

constant, it is easy to cancel. However, like a mounted television receiver, in the case of a mobile station, in 
order for there not to be t M as it is greatly set to about tens of microseconds since there are many reflected 

waves, and to change with movement, cancellation is difficult. Therefore, it is expected that the 
hierarchization to a multipass is needed. 

[0325]If the method of hierarchization of an embodiment of the invention is described, the symbol of the 
subchannel of an A horizon will become strong to a ghost by taking the large guard times tga of the Ath layer 
compared with the guard times tgb of the Bth layer, as shown in Drawing 146 . In this way, hierarchical 
transmission to a multipass is realized by Weighting of guard times. This method is called Guard-Time- 
Weighted-OFDM (GTW-OFDM). When the number of symbols of the symbol time Ts of the Ath [ further ] 
layer and the Bth layer is set as the same number, the larger symbol time tsa of A than the symbol time tsb 
of B is taken. Then, it is **fa<**fb when the interval of the carrier of A and B is set to **fa and **fb on a 
frequency axis by this, respectively. For this reason, compared with the symbol of B, the error rate at the 
time of restoring to the symbol of A ** becomes low. In this way, two-layer hierarchization to the multipass 
of the Ath layer and the Bth layer is realized by differentiation of Weighting of the symbol time Ts. This 
method is called Carrier-Spacing-Weighted-OFDM (CSW-OFDM). It becomes receivable [ low resolution TV 
was stabilized like a mounted television receiver as for reception of conditions with many ghosts for it to be ] 
by realizing two-layer hierarchy transmission using GTW-OFDM, transmitting the television signal of a low 
resolution in the Ath layer, and transmitting a high-frequency component by the Bth layer. The big effect that 
reception further stable in low mounted TV of a received signal level can be performed realizes 
hierarchization to C/N of the Ath layer and the Bth layer by combining GTW-OFDM by differentiation of the 
symbol time ts using CSW-OFDM. High resolution is not required in TV of a mounted use or a portable way. 
Since the time ratio of symbol time including a low resolution television signal is small, ****** seldom lowers 
the whole transmission efficiency only for these guard times for a long time. Without almost affecting 
transmission efficiency by taking the measures against a multipass with emphasis on a low resolution 
television signal using GTW-OFDM of an embodiment of the invention Therefore, a mobile station like portable 
TV or mounted TV, There is a big effect of realizing hierarchical TV broadcast which reconciled a fixed 
station like domestic TV. In this case, it becomes receivable [ the mobile station where the hierarchization to 
C/N was added and which was stabilized further ] by combining with CSW-OFDM or C-CDM as mentioned 
above. 

[0326]If the influence of a multipass is explained concretely, as shown in Drawing 145 (a), when a time delay 
is short multipass 810 a-d, the 1st ** and the signal of the 2nd layer can be received, and it can restore to 
the signal of HDTV. Since the guard times of B signal of the 2nd layer and Tgb are short, it becomes 
impossible however, to get over in long multipass 811 a-d, as shown in Drawing 1 45 (b). In this case, since A 
signal of the 1st layer has the long guard times Tga, it is not influenced by a multipass with a long time delay. 
The high-frequency component of TV is included in B signal as mentioned above, and since the low-pass 
ingredient of TV is contained in A signal, by TV for mount, LDTV is renewable, for example. Since the larger 
symbol time Tsa of the 1st [ further ] layer than Tsb is taken, the 1st layer is strong also to degradation of 
C/N. 

[0327]In this way, by carrying out differentiation of guard times and symbol time, hierarchization of the two 
dimensions of OFDM becomes possible with easy composition. By combining with guard-times differentiation 
and C-CDM with composition as shown in Drawing 123 , hierarchization of the both sides of a multipass, and 
C / N-ary degradation can be measured. 

[0328]It states in detail here using a concrete example. The reflected wave of multipath delay time T M 

increases more than a direct wave, and it becomes large, so that a D/U ratio is small. For example, as shown 
• n Drawing 148 , in D/U<30dB, the influence of a reflected wave becomes large and is set to 30 microseconds 
or more. By taking Tg for 50 microseconds or more, as shown in Draw ing 148, it is receivable also on the 
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worst conditions, therefore, each symbol among the cycles of 2 ms shown in Drawing_1 49. (b) to 1 sec of 
television signals as concretely shown in Drawing 1 49 (a) — the 1st — layer 801a and the 2nd — layer 801b 
— the 3rd layer is divided into the group of three hierarchies of 801c, and it is shown in Drawing 149 (c). Each 
group's guard times 797a, 797b, and 797c, i.e., Tga, Tgb, and Tgc for example, by carrying out 50 
microseconds, 5 microseconds, 1 microsecond, and weighting, and setting up. Hierarchical broadcast about of 
three hierarchies' of the hierarchies' 801a, 801b, and 801c as show in Drawing 150 multipass is realized. If 
GTW-OFDM is applied to all the image quality, naturally transmission efficiency will fall. However, there is an 
effect which the whole transmission efficiency falls not much, and twists and says by taking the measures 
against a multipass of GTW-OFDM only against the image quality signal of LDTV with little amount of 
information. In 801a, since the guard times Tg are for 50 microseconds of 30 microseconds or more, 
especially the 1st layer of the television receiver for mount can also be received. A circuit uses what was 
shown in the block diagram of Drawing 127 . Since the image quality of a LDTV grade may be sufficient as 
especially TV for mount, the transmission capacity of about 1 Mbps of MPEG1 class may be sufficient as it. 
Therefore, since it can take 2 Mbps if symbol time 796aTsa is taken for 200 microseconds to the cycle of 2 
ms as shown in Drawing 1 49 , it is good, Since it becomes near the 1Mbps and the image quality of a LDTV 
grade is obtained even if it furthermore lowers a symbol rate to a half, transmission efficiency falls a little by 
CSW-OFDM of this invention, but an error rate becomes low. When especially C-CDM of this invention is 
combined with GTW-OFDM. since transmission efficiency does not fall, an effect is still higher. In Drawing 
149 . the symbol time 796a, 796b, and 796c is differentiated to the same number of symbols at 200 
microseconds, 150 microseconds, and 100 microseconds. Therefore, the error rate serves as hierarchical 
transmission which becomes high at the order of the 1 st layer, the 2nd layer, and the 3rd layer. 
[0329] Hierarchical transmission is simultaneously realized also to C/N. As shown in Drawing 151 . with the 
combination of CSW-OFDM and CSW-OFDM, hierarchical transmission of the two dimensions of a multipass 
and C/N is realized. It can realize, even if it combines CSW-OFDM and C-CDM of this invention as mentioned 
above, and it is effective in that there is little decline in the whole transmission efficiency in this case. The 
1st layer of 801a and the reception in which the LDTV grade was stabilized [ in / the 1-2nd layer / 851a and 
a use with low C/N, for example, TVReceiver for the mount in 851a in which multipass T M is large the one to 

3rd layer, ] can be performed. In the fixed station of 801b and the receiving area whose C/N is low like [ in 
851b ] the fringe area of a service area the two to 3rd layer and which has many ghosts, the 2nd layer of 
reception of the SDTV grade of standard resolution can be performed. In 801c, since [ with C/N high the 3rd 
layer and a large direct wave / which occupies more than half of a service area ] there are few ghosts, it is 
receivable by the image quality of a HDTV grade. In this way, hierarchical broadcast of the two dimensions of 
C/N and a multipass is realized. Thus, a big effect is acquired with GTW-OFDM of this invention, the 
combination of C-CDM, or the combination of GTW-OFDM and CSW-C-CDM. Although the hierarchical 
broadcasting format to C/N is proposed conventionally, hierarchical broadcast of the two-dimensional matrix 
type of C/N and a multipass is realized by this invention. 

[0330]The time plot plan of the television signal of three hierarchies of concrete HDTV of hierarchical 
broadcast of the two dimensions of three layers of three layers and multipass of C/N, SDTV, and LDTV is 
shown in Drawing 152 . As shown in a figure, LDTV is arranged into the slot 796a1 of the 1st hierarchy of an A 
horizon strong against the No. 1 multipass, and into the slot 796a2 strong against a multipass next, or the slot 
796b1 strong against C/N degradation, important HP signals, such as a synchronized signal of SDTV and an 
address signal, are arranged. To the 2nd layer of a B horizon, and three layers, HP signal, the general signal, 
i.e., LP gas signal, of SDTV, of HDTV is arranged. To C layer, high-frequency component television signals, 
such as SDTV, EDTV, and HDTV, are arranged at 1 and 2 or 3 layers. 

[0331]In this case, the more it makes it strong to CN degradation or a multipass, in order that a transmission 
rate may fall the more, the resolution of a television signal decreases, and the effect which is not in the 
former that three-dimensional GracefulDegradation is realized as shown in Drawing 153 is acquired by this 
invention. Drawing 153 expresses hierarchical broadcast of the three-dimensional structure of this invention 
with CNR, multipath delay time, and three parameters of a transmission rate. 

[0332]The combination of GTW-OFDM of this invention, and C-CDM of above-mentioned this invention. 
Although the embodiment of the invention was described using the example from which a two-dimensional 
layered structure is acquired with the combination of GTW-OFDM and CSW-C-CDM. or the combination of 
GTW-OFDM and Power-Weighted-OFDM, Even if it combines with GTW-OFDM and the hierarchy 
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transmission system of other CNR(s), two-dimensional hierarchical broadcast is realized. 
[0333]Although one feature of the hierarchical transmission system of this invention raises frequency 
utilization efficiency, for some receivers, electric power utilization efficiency falls considerably. Therefore, it is 
applicable to no transmission systems. For example, if it is a satellite communication system between specific 
addressees, that of a frog is the method that economical efficiency is the highest, for the apparatus of the 
highest frequency utilization efficiency acquired at the stage, and the highest electric power utilization 
efficiency. In such a case, it is not necessary to necessarily use this invention. 

[0334] However, in the case of a satellite broadcasting method or a terrestrial broadcasting method, a 
hierarchical transmission system like this invention is required. Because, in the case of the standard of 
satellite broadcasting, the perpetuity for 50 years or more is searched for. Although this period and a 
broadcasting standard are not changed, in connection with technical innovation, the transmission power of a 
satellite improves by leaps and bounds. The broadcasting station must perform broadcast which is compatible 
so that the receiver manufactured also in this time in the future tens of years after can carry out reception 
viewing and listening of the TV program. If this invention is used, the effect of the compatibility of the existing 
NTSC broadcast and HDTV broadcast and the extendibility of the future amount of information transmissions 
will be acquired. 

[0335]In this invention, although greater importance is attached than to power efficiency to frequency 
efficiency, the receiver which provided design receiving sensitivity in the receiver end according to each 
transmission stage and which it is several kinds respectively is set up. 

It becomes unnecessary therefore, to increase the electric power of a transmitter so much. 
For this reason, it is ability ready for sending enough also in the small satellite of the present electric power. 
Since it can transmit by the same standard even when transmission power increases in the future, future- 
extension nature and the compatibility between old and new receivers are acquired. A prominent effect is 
acquired when this invention is used for a satellite broadcasting standard, as stated above. 
[0336]When the hierarchical transmission system of this invention is used for terrestrial broadcasting, since it 
is not necessary to take electric power utilization efficiency into consideration at all, it is easier to carry out 
this invention than satellite broadcasting. By the conventional digital HDTV broadcasting format, there is an 
effect of the compatibility of the prominent effect of decreasing sharply the non-receipt area in the service 
area which existed, above-mentioned NTSC, a HDTV receiver, or a receiving set, as mentioned above. The 
service area at the time of seeing from the sponsor of TV program is effective in expanding substantially. 
Although the embodiment of the invention explained using the example which used the modulation method of 
QPSK, 16QAM, and 32QAM, it cannot be overemphasized that it is applicable to 64QAM, 128QAM, 256QAM, 
etc. It cannot be overemphasized that it is also applicable to PSK and ASK of a multiple value, or FSK as 
explained using figures. Although the embodiment of the invention transmitted combining this invention and 
TDM was described, it can also transmit combining FDM, CDMA, or a diffusion communication method. 
[0337]Although one feature of the hierarchical transmission system of this invention raises frequency 
utilization efficiency, for some receivers, electric power utilization efficiency falls considerably. Therefore, it is 
applicable to no transmission systems. For example, if it is a satellite communication system between specific 
addressees, that of a frog is the method that economical efficiency is the highest, for the apparatus of the 
highest frequency utilization efficiency acquired at the stage, and the highest electric power utilization 
efficiency. In such a case, it is not necessary to necessarily use this invention. 

[0338]However, in the case of a satellite broadcasting method or a terrestrial broadcasting method, a 
hierarchical transmission system like this invention is required. Because, in the case of the standard of 
satellite broadcasting, the perpetuity for 50 years or more is searched for. Although this period and a 
broadcasting standard are not changed, in connection with technical innovation, the transmission power of a 
satellite improves by leaps and bounds. The broadcasting station must perform broadcast which is compatible 
so that the receiver manufactured also in this time in the future tens of years after can carry out reception 
viewing and listening of the TV program. If this invention is used, the effect of the compatibility of the existing 
NTSC broadcast and HDTV broadcast and the extendibility of the future amount of information transmissions 
will be acquired. 

[0339]ln this invention, although greater importance is attached than to power efficiency to frequency 
efficiency, the receiver which provided design receiving sensitivity in the receiver end according to each 
transmission stage and which it is several kinds respectively is set up. 

It becomes unnecessary therefore, to increase the electric power of a transmitter so much. 
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For this reason, it is ability ready for sending enough also in the small satellite of the present electric power 
Since it can transmit by the same standard even when transmission power increases in the future, future- 
extension nature and the compatibility between old and new receivers are acquired. A prominent effect is 
acquired when this invention is used for a satellite broadcasting standard, as stated above. 
[0340]When the hierarchical transmission system of this invention is used for terrestrial broadcasting, since it 
is not necessary to take electric power utilization efficiency into consideration at all, it is easier to carry out 
this invention than satellite broadcasting. By the conventional digital HDTV broadcasting format, there is an 
effect of the compatibility of the prominent effect of decreasing sharply the non-receipt area in the service 
area which existed, above-mentioned NTSC, a HDTV receiver, or a receiving set as mentioned above. The 
service area at the time of seeing from the sponsor of TV program is effective in expanding substantially. 
Although the embodiment of the invention explained using the example which used the modulation method of 
16QAM and 32QAM, it cannot be overemphasized that it is applicable to 64QAM, 128QAM, 256QAM. etc. It 
cannot be overemphasized that it is also applicable to PSK and ASK of a multiple value, or FSK as explained 
using figures. 
[0341] 

[Effect of the Invention]The modulation part which generates the signal point of the m value which modulates 
a signal input part and several subcarriers from which a phase differs with the input signal from the above- 
mentioned input part by this invention as mentioned above, and comes on a signal vector figure. In the 
transmission equipment which consists of a transmission section which transmits a modulating signal, and 
performs data communications, the 1 st data row and the 2nd data row of an n value are inputted, Divide the 
above-mentioned signal into n grouping signal points, transmit with the transmitter of these grouping signal 
points which assigns respectively the data of the 1 st data row, assigns each data of the 2nd data 
constellation and transmits to each signal point in the above-mentioned grouping signal points, and a signal 
The input part of this sending signal, In the demodulator which restores to the QAM modulated wave of the 
signal point of p value, and the receiving set which has an outputting part, the above-mentioned signal point is 
divided into the grouping signal points of an n value on a signal space diagram, The 1 st data row of each 
grouping-signal-points n value is made to correspond, and it gets over, and recovery reproduction of the data 
of the 2nd data row of p/n value is carried out, and data is transmitted to the signal point of abbreviated 
**p / n value in grouping signal points using a receiving set. 

For example, with the modulator 4 of the transmitter 1, assign data to grouping signal points for the 1st data 
row, the 2nd data row, and the 3rd data row of an n value, and the QAM modulating signal of a modified m 
value is transmitted therefore, In the 1st receiver 23, the 1st data row of an n value by restoring to the 1st 
data row and the 2nd data row in the 2nd receiver 33, and restoring to the 1st data row, the 2nd data row, 
and the 3rd data row with the 3rd receiver 43 with the demodulator 25, the multi-level modulation wave which 
modulated the data of a maximum of m values as an effect — n<m — transmission equipment with the 
compatibility whose recovery of the data of an n value was enabled also with the receiver only with the 
recovery capability of an n value, and possibilities is obtained. 

When distance with the signal point nearest to the starting point, an I-axis, or a Q-axis is set to f among the 
signal points of a QAM method, hierarchical transmission is attained by shifting the above-mentioned signal 
point so that this distance may serve as nf which becomes n>1. 

[0342]An NTSC signal to this transmission system by transmitting the difference signal of the 1st data row, 
and HDTV and NTSC as the 2nd data row, There is compatibility of NTSC broadcast and HDTV broadcast in 
satellite broadcasting, digital broadcasting with the high extendibility of the amount of information becomes 
possible, and there is a prominent effect of expansion of a service area and dissolution of a non-receipt area 
in terrestrial broadcasting. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The lineblock diagram showing the whole system of the transmission equipment in the 1st 
embodiment of the invention of this invention 

[Drawing 2] The block diagram of the transmitter 1 of the embodiment of the invention 1 of this invention 
[Drawing 3] The vector diagram of the sending signal of the embodiment of the invention 1 of this invention 
[Drawing 4] The vector diagram of the sending signal of the embodiment of the invention 1 of this invention 
[Drawing 5] The quota figure of the code to the signal point of the embodiment of the invention 1 of this 
invention 

[Drawing 6] The coding figure to the grouping signal points of the embodiment of the invention 1 of this 
invention 

[Drawin g 7]The coding figure to the signal point in the grouping signal points of the embodiment of the 
invention 1 of this invention 

[Drawing 8] The coding figure to the grouping signal points and the signal point of the embodiment of the 
invention 1 of this invention 

[Drawing 9] The threshold constitutional diagram of the grouping signal points of the sending signal of the 
embodiment of the invention 1 of this invention 

[Drawing 10 ]The vector diagram of modification sexadecimal-ofHiexadecimal QAM of the embodiment of the 
invention 1 of this invention 

[Drawing 1 1] The related figure of antenna radius r 2 of the embodiment of the invention 1 of this invention, 
and the transmission power ratio n 

[Drawing 12] The figure of the signal point of modification 64 value QAM of the embodiment of the invention 1 
of this invention 

[Drawing 1 3] The related figure of antenna radius r 3 of the embodiment of the invention 1 of this invention, 
and the transmission power ratio n 

[Drawing 14] The vector diagram of the signal group of modification 64 value QAM of the embodiment of the 
invention 1 of this invention, and a sub-signal point group 

[Drawing 1 5] The explanatory view of ratio A 1 of modification 64 value QAM of the embodiment of the 
invention 1 of this invention, and A 2 

[Drawing 16] Antenna radius r 2 of the embodiment of the invention 1 of this invention, r 3 and transmission 
power ratio n 16 , the related figure of n g4 

[Drawing 1 7] The block diagram of the digital transmitter of the embodiment of the invention 1 of this 
invention 

[ Drawing 18] The signal space diagram figure of 4 PSK modulation of the embodiment of the invention 1 of this 
invention 

[ Drawing 19] The block diagram of the 1st receiver of the embodiment of the invention 1 of this invention 
[Drawing 20] The signal space diagram figure of 4 PSK-modulation Shin of the embodiment of the invention 1 
of this invention 

[Drawing 21] The block diagram of the 2nd receiver of the embodiment of the invention 1 of this invention 
[Drawing 22] The signal vector figure of modification sexadecimal-of-hexadecimal QAM of the embodiment of 
the invention 1 of this invention 
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tPrawing _23]The signal vector figure of modification 64 value QAM of the embodiment of the invention 1 of 
this invention 

[Drawing 24] The flow chart of the embodiment of the invention 1 of this invention 

[Drawing 25] (a) is a signal vector figure of octal QAM of the embodiment of the invention 1 of this invention, 
(b) is a signal vector figure of sexadecimal-ofHiexadecimal QAM of the embodiment of the invention 1 of this 
invention. 

[ Drawing 26] The block diagram of the 3rd receiver of the embodiment of the invention 1 of this invention 
[Drawing 27] The figure of the signal point of modification 64 value QAM of the embodiment of the invention 1 
of this invention 

[Drawing 28] The flow chart of the embodiment of the invention 1 of this invention 

[Drawing 29] The lineblock diagram of the whole transmission systems in the embodiment of the invention 3 of 
this invention 

[Drawing 30] The block diagram of the 1st image encoder of the embodiment of the invention 3 of this 
invention 

[Drawing 31] The block diagram of the 1st image decoder of the embodiment of the invention 3 of this 
invention 

[Drawing 32]The block diagram of the 2nd image decoder of the embodiment of the invention 3 of this 
invention 

[Drawing 33] The block diagram of the 3rd image decoder of the embodiment of the invention 3 of this 
invention 

[Drawing 34] The explanatory view of the time-multiplexing of D 1 of the embodiment of the invention 3 of this 
invention, D 2 , and D 3 signal 

[Drawing 35] The explanatory view of the time-multiplexing of of the embodiment of the invention 3 of this 
invention, D 2 , and D 3 signal 

[Drawing 36] The explanatory view of the time-multiplexing of D 1 of the embodiment of the invention 3 of this 
invention, D 2 , and D 3 signal 

[Drawing 37] The lineblock diagram of the whole system of the transmission equipment in the embodiment of 
the invention 4 of this invention 

[Drawing 38] The vector diagram of the signal point of modification 16QAM in the embodiment of the invention 
3 of this invention 

[Drawing 39]The vector diagram of the signal point of modification 16QAM in the embodiment of the invention 
3 of this invention 

[Drawing 40] The vector diagram of the signal point of modification 64QAM in the embodiment of the invention 
3 of this invention 

[Drawing 41] The signal plot plan on the time-axis of the embodiment of the invention 3 of this invention 
[Drawing 42] The signal plot plan on the time-axis of the TDMA system of the embodiment of the invention 3 
of this invention 

[Drawing 43 ]The block diagram of the subcarrier regenerative circuit of the embodiment of the invention 3 of 
this invention 

[Drawing 44] The principle figure of subcarrier reproduction of the embodiment of the invention 3 of this 
invention 

[Drawing 45] The block diagram of the subcarrier regenerative circuit of the inverse modulation method of the 
embodiment of the invention 3 of this invention 

[Drawing 46] The signal-point-arrangement figure of the 1 6QAM signal of the embodiment of the invention 3 
of this invention 

[Drawing 47]The signal-point-arrangement figure of the 64QAM signal of the embodiment of the invention 3 
of this invention 

[Drawin g 48] The block diagram of the subcarrier regenerative circuit of 16 multiplying methods of the 
embodiment of the invention 3 of this invention 

[Drawing 49] The explanatory view of the time-multiplexing of D yi of the embodiment of the invention 3 of 
this invention, D m , D y2 , D H2 , D V3 , and D H3 signal 



http://www4.ipdl.inpit.go jp/cgi-bin/tran^web_cgi_ejue?atw_u=http%3A%2F%2Fwww4.ipdl.inpit.gojp... 2008/05/28 



JP.2003-158502.A [DESCRIPTION OF DRAWINGS] 



3/7 v 



[Drawing 50]The explanatory view of the time-multiplexing of the TDMA system of D V1 of the embodiment of 
the invention 3 of this invention, D H1 , D V2 , D H2 , D V3 , and D H3 signal 

[Drawing 51] The explanatory view of the time-multiplexing of the TDMA system of D V1 of the embodiment of 
the invention 3 of this invention, D H1 , D V2? D H2 , D V3 , and D H3 signal 

[Drawing 52] The reception interference field figure of the conventional system in the embodiment of the 
invention 4 of this invention 

[Drawing 53] The reception interference field figure in the case of the hierarchical broadcasting format in the 
embodiment of the invention 4 of this invention 

[Drawing 54] The reception interference field figure of the conventional system in the embodiment of the 
invention 4 of this invention 

[Drawing 55] The reception interference field figure in the case of the hierarchical broadcasting format in the 
embodiment of the invention 4 of this invention 

[Drawing 56] The reception interference field figure of two digital broadcasting stations in the embodiment of 
the invention 4 of this invention 

[Drawing 57] The signal-point-arrangement figure of the modification 4ASK signal in the embodiment of the 
invention 5 of this invention 

[Drawing 58] The signal-point-arrangement figure of modification 4ASK in the embodiment of the invention 5 
of this invention 

[Drawing 59] (a) is a signal-point-arrangement figure of modification 4ASK in the embodiment of the invention 
5 of this invention. 

(b) is a signal-point-arrangement figure of modification 4ASK in the embodiment of the invention 5 of this 
invention. 

[Drawing 60] The signal-point-arrangement figure of the modification 4ASK signal in the case of low C/N-ary 
in the embodiment of the invention 5 of this invention 

[Drawing 61] The block diagram of the transmitter in the embodiment of the invention 5 of this invention 
[Drawing 623 (a) is a frequency distribution figure of the ASK modulation signal in the embodiment of the 
invention 5 of this invention. 

(b) is a frequency distribution figure of the ASK modulation signal in the embodiment of the invention 5 of this 
invention. 

[Drawing 63] The block diagram of the receiver in the embodiment of the invention 5 of this invention 
[Drawing 64] The block diagram of the video-signal transmitter in the embodiment of the invention 5 of this 
invention 

[Drawing 65] The block diagram of the whole television receiver in the embodiment of the invention 5 of this 
invention 

[Drawing 66] The block diagram of another television receiver in the embodiment of the invention 5 of this 
invention 

[Drawing 67] The block diagram of the satellite and ground television receiver in the embodiment of the 
invention 5 of this invention 

[Drawing 68] The signal-point-arrangement figure of the octal ASK signal in the embodiment of the invention 5 
of this invention 

[Drawing 69] Another block diagram of the image encoder in the embodiment of the invention 5 of this 
invention 

[ Drawing 70]The block diagram of the image encoder of one separation circuits in the embodiment of the 
invention 5 of this invention 

[Drawing 71] The block diagram of the image decoder in the embodiment of the invention 5 of this invention 
[Drawing 72] The block diagram of the image decoder of one composing device in the embodiment of the 
invention 5 of this invention 

[Drawing 73] The time plot plan of the sending signal of the embodiment of the invention 5 by this invention 
[Drawing 74] (a) is a block diagram of the image decoder of the embodiment of the invention 5 by this 
invention. 

(b) is a time plot plan of the sending signal of the embodiment of the invention 5 by this invention. 
[Drawing 7 5] The time plot plan of the sending signal of the embodiment of the invention 5 by this invention 
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[Drawing 76]The time plot plan of the sending signal of the embodiment of the invention 5 by this invention 
[Drawing 77] The time plot plan of the sending signal of the embodiment of the invention 5 by this invention 
[Drawing 78] The block diagram of the image decoder of the embodiment of the invention 5 by this invention 
[Drawing 79] The time plot plan of the sending signal of three hierarchies of the embodiment of the invention 5 
by this invention 

[Drawing 80] The block diagram of the image decoder of the embodiment of the invention 5 by this invention 
[Drawing 81] The time plot plan of the sending signal of the embodiment of the invention 5 by this invention 
[Drawing 82] The block diagram of the image decoder of the five embodiment of the inventionDI by this 
invention 

[Drawing 83] The frequency^time chart of the frequency modulation signal of the embodiment of the invention 
5 by this invention 

[Drawing 84] The block diagram of the magnetic recorder and reproducing device of the embodiment of the 
invention 5 by this invention 

[Drawing 85] The related figure of C/N of the embodiment of the invention 2, and a hierarchy number by this 
invention 

[Drawing 86] The related figure of the transmission distance of the embodiment of the invention 2, and C/N by 
this invention 

[Drawing 87] The block diagram of the transmitter of the embodiment of the invention 2 by this invention 
[Drawing 88] The block diagram of the receiver of the embodiment of the invention 2 by this invention 
[Drawing 89] It is a related figure of the C/N-error rate of *^*5jc*****3«c******* 2 to this invention. 
[Drawing 90] The reception interference field figure of three hierarchies of the embodiment of the invention 5 
by this invention 

[Drawing 91] The reception interference field figure of four hierarchies of the embodiment of the invention 6 
by this invention 

[Drawing 92] The hierarchy transmission figure of the embodiment of the invention 6 by this invention 
[Drawing 93] The block diagram of the separation circuits of the embodiment of the invention 6 by this 
invention 

[Drawing 94] The block diagram of the synchronizer of the embodiment of the invention 6 by this invention 
[Drawing 95] The transmission layered structure figure of the embodiment of the invention 6 by this invention 
[Drawing 96] The receive state figure of the digital TV broadcasting of a conventional system 
[Drawing 97] The receive state figure of digital TV hierarchy broadcast of the embodiment of the invention 6 
by this invention 

[ Drawing 98] The transmission layered structure figure of the embodiment of the invention 6 by this invention 
[Drawing 99] The vector diagram of 16SRQAM of the embodiment of the invention 3 by this invention 
[Drawing 100] The vector diagram of 32SRQAM of the embodiment of the invention 3 by this invention 
[Drawing 101] The related figure of the C/N-error rate of the embodiment of the invention 3 by this invention 
[Drawing 102] The related figure of the C/N-error rate of the embodiment of the invention 3 by this invention 
[Drawing 1 03] The related figure of C/N required for shift amount n of the embodiment of the invention 3 and 
transmission by this invention 

[Drawing 104] The related figure of C/N required for shift amount n of the embodiment of the invention 3 and 
transmission by this invention 

[Drawing 1 0Sj The related figure of the distance from the transmission antenna at the time of the terrestrial 
broadcasting of the embodiment of the invention 3 by this invention, and a signal level 
[Drawing 1 06] The service area figure of 32SRQAM of the embodiment of the invention 3 by this invention 
[Drawing 107] The service area figure of 32SRQAM of the embodiment of the invention 3 by this invention 
[Drawing 1 08] (a) The frequency distribution figure of the conventional television signal 

(b) The frequency distribution figure of the television signal of the conventional first-floor layer 

(c) The figure showing the SURESHIHORUDO value of the embodiment of the invention 3 of this invention 

(d) The frequency distribution figure of the carrier group of OFDM of two hierarchies of the embodiment of 
the invention 9 

(e) The figure showing three SURESHIHORUDO values of OFDM of 3 modification of the embodiment of the 
invention 9 

[Drawing 109] The television signal time plot plan of the embodiment of the invention 3 by this invention 
[Drawing 1 10]The principle figure of C-CDM of the embodiment of the invention 3 by this invention 
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[Drawing 1 1 1]The numerals quota figure of the embodiment of the invention 3 by this invention 

[Drawing 1 12] The numerals quota figure at the time of extending 36QAM of the embodiment of the invention 

3 by this invention 

[Drawing 113] The modulation-signal-frequency plot plan of the embodiment of the invention 5 by this 
invention 

[Drawing 114] The block diagram of the magnetic recorder and reproducing device of the embodiment of the 
invention 5 by this invention 

[Drawing 1 15] The block diagram of the transmitter-receiver of the cellular phone of the embodiment of the 
invention 7 by this invention 

[Drawing 1 1 6] The block diagram of the base station of the embodiment of the invention 7 by this invention 
[Drawing 1 1 7] The channel capacity of a conventional system, and the distribution map of traffic 
[Drawing 1 18] The channel capacity of the embodiment of the invention 7 and the distribution map of traffic by 
this invention 

[Drawing 1 1 9] (a) The time-slot plot plan of a conventional system 

(b) The time-slot plot plan of the embodiment of the invention 7 by this invention 

[Drawing 120] (a) The TDMA system time-slot plot plan of a conventional system 

(b) The TDMA system time-slot plot plan of the embodiment of the invention 7 by this invention 

[Drawing 121] The block diagram of the transmitter-receiver of one hierarchy of the embodiment of the 

invention 7 by this invention 

[Drawing 122] The block diagram of the transmitter-receiver of two hierarchies of the embodiment of the 
invention 7 by this invention 

[Drawing 123] The block diagram of the OFDM system transmitter-receiver of the embodiment of the 
invention 8 by this invention 

[Drawing 124] The principle-of^operation figure of the OFDM system of the embodiment of the invention 8 by 
this invention 

[Drawing 125] (a) The frequency plot plan of the modulating signal of a conventional system 

(b) The frequency plot plan of the modulating signal of the embodiment of the invention 8 by this invention 

[Drawing 126] (a) The figure showing the state where OFDM in the embodiment of the invention 9 does not 

Weighting 

(b) The figure showing two subchannels of OFDM of two hierarchies who Weighting(ed) with the transmission 
power in the embodiment of the invention 9 

(c) The frequency distribution figure of OFDM which Weighting(ed) the carrier interval in the embodiment of 
the invention 9 to two times 

(e) The frequency distribution figure of OFDM of the carrier interval in the embodiment of the invention 9 
which does not Weighting 

[Drawing 127] The block diagram of the transmitter-receiver of the embodiment of the invention 9 by this 
invention 

[Drawing 128] The block diagram of the trellis encoder of the embodiment of the invention 5 

[Drawing 129] The time plot plan of the effective symbol period and guard period of the embodiment of the 

invention 9 

[Drawing 130] The related figure of the C/N pair error rate of a conventional example and the embodiment of 
the invention 9 

[Drawing 131] The block diagram of the magnetic recorder and reproducing device of the embodiment of the 
invention 5 

[Drawing 132] The run figure of the recording format of the track on the magnetic tape of the embodiment of 
the invention 5, and a head 

[Drawing 133]The block diagram of the transmitter-receiver of the embodiment of the invention 3 
[Drawing 134]The frequency plot plan of the broadcasting format of a conventional example 
[Drawing 135]The service area at the time of using the hierarchical transmission system of three layers of the 
embodiment of the invention 3, and the related figure of image quality 

[Drawing 136] The frequency plot plan at the time of combining the hierarchical transmission system and FDM 
of the embodiment of the invention 3 

[Drawing 137l The block diagram of the transmitter—receiver at the time of using trellis code-ization in the 
embodiment of the invention 3 
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[Drawing 138] The block diagram of the transmitter-receiver in the case of transmitting the low-pass signal of 
one copy in the embodiment of the invention 9 by OFDM 

[Drawing 139] The signal-point-arrangement figure of 8-PS-APSK in the embodiment of the invention 1 
[Drawing 140] The signal-point-arrangement figure of 1 6-PS-APSK in the embodiment of the invention 1 
[Drawing 141] The signal-point-arrangement figure of 8-PS-PSK in the embodiment of the invention 1 
[Drawing 142] The signal-point-arrangement figure of 1 6-PS-PSK (PS type) in the embodiment of the 
invention 1 

[Drawing 143] The related figure of the radius of a satellite antenna and transmission capacity in the 
embodiment of the invention 1 

[Drawing 144] The block diagram of the Weighted OFDM transmitter-receiver in the embodiment of the 
invention 9 

[Drawing 145] (a) The guard times in the case of being short of the multipass in the embodiment of the 
invention 9 r the wave form chart of symbol time hierarchical OFDM 

(b) The guard times in the case of being long of the multipass in the embodiment of the invention 9 f the wave 
form chart of symbol time hierarchical OFDM 

[Drawing 146](a) The guard times in the embodiment of the invention 9, the principle figure of symbol time 
hierarchical OFDM 

[Drawing 147] The subchannel plot plan of 2 hierarchy transmission system by electric power weighting which 
can set the embodiment of the invention 9 

[Drawing 148] The related figure of D/VHzing and multipath delay time in the embodiment of the invention 9, 
and guard times 

[Drawing 149] (a) Each hierarchy's time-slot figure in the embodiment of the invention 9 

(b) The time distribution figure of each hierarchy's guard times in the embodiment of the invention 9 

(c) The time distribution figure figure of each hierarchy's guard times in the embodiment of the invention 9 
[Drawing 150] The explanatory view of three hierarchies' hierarchical broadcasting format to the multipass in 
the relation figure between the multipath delay time of the embodiment of the invention 9, and a transmission 
rate figure 

[Drawing 151] The explanatory view of the hierarchical broadcasting format of the two-dimensional matrix 
structure in the related figure of the time delay and CN value at the time of combining GTW-OFDM and C- 
CDM (or CSW-OFDM) of the embodiment of the invention 9 

[Drawing 152] The time plot plan of three hierarchies' television signal in each time slot at the time of 

combining GTW-OFDM and C-CDM (or CSW-OFDM) of the embodiment of the invention 9 

[ Drawin g 153] The explanatory view of the hierarchical broadcasting format of the three-dimensional matrix 

structure in the related figure of the multipath signal time delay, CN value, and the transmission rate at the 

time of combining GTW-OFDM and C-CDM (or CSW-OFDM) of the embodiment of the invention 9 

[Description of Notations] 

1 Transmitter 

4 Modulator 

6 Antenna 

6a Ground antenna 

10 Satellite 

12 Translator 

23 The 1 st receiver 

25 Demodulator 

33 The 2nd receiver 

35 Demodulator 

43 The 3rd receiver 

51 Digital transmitter 

85 Signal point 

91 The 1st divided signal point group 
401 The 1st image encoder 

703 The ready-for-receiving ability area of SRQAM 
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* im 8 Lfc J: 3 tc. 1 ©SB 1 #«HB«jS* 

9 1© (1 1) . osoai^-^juo (1 1) T-fe 
So S2#tPB. 3S3#tfg. ^4jR{SO»&t,lR|fi|CLT 

IV i ^-^ja^nsnso oso. ^i§<ta2 3« 

16QAMfeL<C±32QAMfeL<«6 4QAM<0I 
««lfr&©«»i«*©tI»i!!)7*-*W©5^ Sir 
— ^5>J<D2b i tOf- ^(D^^il-rsCttc^So 
C 2 -r-^^M 3 x-^JtDffiffct^Tfg 

1 ~S4<D#f!MI#j£P9 1 lc&^f£tlZ>rcSbm 1 -r- 
^©{I^O&l^fcifg^-^A&^o LfrLSKMiS© 

CO 0 4 5] feU ^MtO*JBigcDtU^fcKW*^V^ 
&09<Di9 teV&<Dm^&m&mXi£(D-m<D l 6 ~ 

6 4 QAM-e#l?iT-££o LfrU MxE©ot5£i&±£ 

^a-2 ow. wsmmr-t* i o ow~2 o owsat-fe 

So S£^>T. 0 9<Dcfc-5&<i^j&^gi;75r5£c9 1 6QA 
MT'4P S K^rei2ib<t5 ^Lfc*a-1 6 Q A MOtm 

« 2 Ai = A2T-£Sfre> 3 ATo^t^fjw^-e^-r 
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/0 

. Sfc9*S^i:*S 0 Wjift^tfc-&Sfc46k:4PSK 

fe/J^OZVx-^T-S^pJggfc ? fc-TS i:. Sift. 

LV\, 0d*fcf4 0WO->XfAftt3 6 OW&^t&O 
Sg§rWK^T'#*<ftS. 
CO 0 4 6] CCT\ #xT*SfcH*HC^T(D§S^ 

S i:«f/c^eiM735S^«fiET*#S. 
CO 0 4 7] £m**(tWfC^5 h 4 P S Kti/M!© 

«rfflv^fcisi4^T**s*^3x b<D&mmm&m~>XT 
i: LT^-rs. c ? -rntf^m^^ST^n^-ars 

7£«-TM PSKtl 6 QAM. t> 6 4 DMA^r 

20 Pg«imc2H!-r Sil£:#T-£S„ 

CO 0 4 8] m*.lim 1 0©ot-5fcA 1 =A 2 i:&S<fc 
5 Kit^UigBiSri: Set ±iM«fcb*^WS 
C £#T?#S 0 C©*&4 P S K^iM^i-rSfcfetO^ 
A(4)«^^ h;l/9 5T?«3K^. 2Ai 2 Of^ii:4 
S„ £#:©H4lA(l 6)(i^h;b9 6tMfS (A 
1+A2) 2 + (Bi+B 2 ) 2 ©¥73 18 S„ 

C00 4 9] I A(4) | 2 = Ai 2 + Bi 2 = Ato 2 + Ato 2 
= 2 Ato 2 

I A(l 6) I 2 = (A1+A2) 2 + (B1 + B2) 2 = 4A 
30 to 2 +4 Ato 2 = 2 8 Ato 2 

I A(l 6) I / I A(4) I =2 

Og:?>. 4 P SK*3M#-rS«^-©2f5©tgiJS. 4fg<D 
SM<lx*;l/^--eM<lT-1*So ^«i^^T-eiM-rs 
-J&W&gmtST'ti^ 1 6fflQAM<0«|§«r*#^V^ 
*^ A 1 £ A 2 <D 2 OOUffi ^J6!g3£-r S C t IC J: tJ 2 
§mti3 3T*§ilT-^So 0 1 0<Di&S\ flS 1 »«Hi^ 

9 1 ©4»©«^<oa®ef8 a a i v& d . 4 p s 

K©«^^lt2Aii:lt^Si:A2/2Ai^:So Ai 
. =A2<fct» 1 / Z<Dm^mWMtrjit) . |BlDX7-b 
40 -h^.i:3i:-rsi:2^<DffiffiOg«^S. i*;^ 
-T-(i4«<Dgil*a^ i 2®i:^So 4Tg©§fH^S^r 

ffsfc«. m2&mm3 znT^-j-z 2<o#@ r2 ^ 

^ 1 Sftti 2 3©7yft2 2 co^g#@ r i lrJ±^T 
2f^-r^:t>-5r2=2 r i K-Tn^JcVo t^Rlf^lS^ 
^2 3tOT>T-^^itS3 0cm&e.^2§<i^3 3 ©7 

>7~tmm$:s ocmic-rn(fSi3K-p#So ccDcttj: 

0m2 7 ? -^?"J<D«ilfcJ:0. CMHDT VO^t^fig 
^^;l/T*org6i:*So -9— trxrt^fgiS-rsci:^ 
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77 

tDfca6(cg<gS^S^^^ori/^/ci6, 0 1 o<da 
i h Aa^it^fCcfcD 4 p s K(ommmt3^r^m i 
6 ap s K<Dmmmtit£nMhm2&m&3 3<dt^ 

[0 0 5 0] CO§®{fc4ft£/c#ffSLT#3£> 4 

p s K<om{&>&m%:j£m^)i'¥—&{ (A1 + A2) / 

Ai} 2 «cn«:niei:^-r^^. g?gl6flQAMT* 
§M-r^i:#0{i^^^fiA2. 4PSKT^Tr 70 

fcBl lOcfcSfcBM&fcfcSo «8l0 1l42Mlx*;l/ 
^-fg?pni6*:|fl2^{I«i2 3©7Vft2 2Wlr 

[005 1]^102 te^FEK«#ji£<D#&<D 1 6 Q A 

— s^eaifcL^fflW-ettav^o 01 lHnieJ&sjsa 

±*f^LT&£i2^t«5&2 307>ft*fr2l4«S 

W<^P)^Ct^77^^Ho 20 

[0 0 5 2] aEflniAttlBS^nTAO. 
-Sltt±«4tn4^o COCk^&n 1 6fcfc5flSWT 

*U 0 3©»ttT?;R-r. «*tfC(D1B«rt45«iAtfA 
1 0 4 tiSSMx^;!/^— 4 {gT-gl 2 §{1*8 2 307>f 
t¥Sr2tt2fitcS:5o £7c N ^10 5&53HIx*/V 
2fgTr2te3§5f^&£o Ctl6^ *fl3{fcRl 

[005 3] ni6#5 &0'bt£^Ct*A\ tAzX+^M 
TZ>£ 30 
ni6 = ((Ai+A2)/Ai) 2 ^5 
A2^ 1. 2 3 Ai 

HlOfr HI OEBt4 2 A (4) , m±Mfr 
&2A06)£TZ>t, A(4)£A(16)-A(4)&Ai t A2 

{A (16)}2 ^ 5 { A (14)}2 fc-rntf ct^ 

*K:aseo6 4 a p s Kmn^m^ftm^To f£3§ 

4184 3 « % 6 4fflQAM«B3b^#S 0 
[0 0 5 4] 01 2<7V<^ h;l/0te;0 1 h;l/0 

o#fiJM-*fj£2¥4 4 ttfr 6 1 6 ffite*fin«^fcW&7?» ^ 

£0 H 1 2 Off! 1 dfMI9jAW9 1 <D*fcfcMf#j£ 1 7 
0 4&a&£ LT 4x4=16 tt0A#jK«WHffilcSB 
SftTVSo 4PSKl:(3[)iffltt4t>fe« 

»3£^4 3©7>x^<D¥«*r3fcLT. SUt. 
tH*«#n6 4fcS«bft*&(Dr30«* % RlflUcb 

r 3 2 = {62/( n - 1)} n 2 

k*0> 01 3 6 4fitQ AM^Srs-ttl^Mni?) 
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[0 0 5 5] ftfEU H120i5ftEBTttSB2S« 
«3 3T*SiLft«^4PSK02b i t L^iT*f 
ftVWSK »2, !II3 03O0K:L£i£4^2^* 
fctt. Jg23fltt3 3fC^6 4ttQAM£Ha»P&£ 

j^i 6ttQAM*«n-r«aii*feft-&*c4:««asb 

[0 0 5 6] 01 40£?k:3Pggom^0^7l/— e 
9 Hi^l^-^^JCD2 b i tO (1 1) **J?)*Tfc 

[0057] 9ac % mimmwmm^Mi s imam 2 
f-^»2 b i to (1 1) 4f»JD&T* 0 ^2S«j» 

•Hl^jfiWl 8 2fctt (0 1) 4. £3H4ttPJflrej£« 

1 8 3ictt (0 o) ttmtmftpm^&m \ 8 4 tea 

(10) ^9JD&T^o cOCfcttH7i:®flli7?feSo 
[0 0 5 8] 01 5^1fi^^ h;l/04ffl^T§l 

3 7*-*w©«»Ae««*L< wb-t s tmifif 

JS20 1, 205. 209. 2 13 4(11). fll^jR 
20 2. 2 06. 2 1 0, 2 1 44 (0 1) > i§^2 

03. 2 0 7. 2 1 1. 2 1 54 (00) , IfjS20 

4. 2 0 8. 2 1 2. 2 1 64 (10) ktWl ^3 
t—*&\<D2 b i t©f^4Slf-^ S2f-^ 

£3toiLT. 3i5g^o2 b i tx-**%£urearc 

[0 0 5 9] 6 b i t Ox-^WSI*/Slfe*<*»Wi 
bit. 4bit. 6bit omftZfR&mOT—Ztf 

3ooiioeaaio«itt*tft# 

[0 0 6 0] CCT% "3fiJlgjSiW©S5iitt*t>fc** 

[006 1] 01 5\z$>z>&o\z^ s-r. m\T—*y\ 

Of-^4Sl§ii2 3 7*S«***fc»»C*4. Ai 

[0 0 6 2] 3MC» 2 r-*JlOflfjS, W*tfH 1 0 
<Dm*§&9 1 £0 1 5 0N5ttM?jMM) 18 2. 18 

3. 1 8 4oa9jA2:Ban B e*«j:9icA«jKnEai« 

[0 0 6 3] 01 5T+&2/3 A2^*JStL;fc*&4jK 

•To 1 Msmmfflg 1 8 1 <Drt»©«#js 

2 0 1, 2 0 2<D<S^WEl8l«A2/6kftSo M3 
§fl^4 3"e«fi-r«»&K:ie«a:S«x*;l/*-*» 

ie««:aiex*;i/*-*4 p s Kaaix*;^-©™ 

r3 2 = (i 2 rj) 2 /(n- l)fc«r* 

CCD»77tt01 6 0fii2 2 lT««o #J;U£/&2 

2 2. 2 2 3 4 P S Kmm^JV^— <D 6 <g<9^ 
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tc9i£(Dj£mx-*>\'¥-&z>6ig<DT>T-1'T*m\. Sit 
2. g 3 WIPT^ S c ^^t)^§ e H(Dm 

^\ m 2T-zm<Dm^&mvmft z/ 3 a 2 ^^< 

r2 2 = (3 n) 2 / (n- 1) 

A&2 2 3<D£?\C^mz%:mi&3 3 07yrt3 2 

[0064] cco7?ffi«x mm&cD&sicmmoDmmx- 

Ttg 1 3A« 2 3^2 3 3 (0§If-^*I4 
•5C££:<. $/c3tig-r^cli:S:<m37 f -^^2i^ 
c £: T* # & <^ -5 Pujxtt £ $&m&<DWm<Dl:% m 

[0 0 6 5] »l«IB*lttBB'r*fc»K:. SfS2ff 
« 3 3 6iS^* 0 iiStiSOffl 1 SflHI 2 3 r 

Hflw&tfasfia i oig i ^-^jjsanrc** * 5 k 

HI Ofcl^Lfcl 6M^^;£og:DfSl2^-*^J<Dl 2(7 
6 Q AMO 2 bOif*^±»cWe#«, Ilf 

-&Ai. A2oit*3yjii©afc < fc?)aa«o cot*— 

H 2 1 0«iHtJ®gB2 3 1 -emeu «PlHl£gfc:lS<ii£ 
3I^ 0 ctilcJ:OAMini«n?tt£:«:«. 

[0 0 6 6] 02 10S2Sii3 
0 1 9 1 §f 1 2 3 0^ a 7 ^ CMT 
Sf7>ft3 2^7>ft2 2cfcD 

5©rt»fc!W*J«IS2 3 1 fc. *l7 f -«y»4»2 
32^2 JPf£» 2 3 3 £r£>0 0 » 1 fH3ffi£ 

OKI 3 6(^1 6QAM*«8fr«fca&AM«Wa 

13. *U^;l/k±«2«OIB«*t>Oo **WJ©»fr, 
^ 1 6 Q A Mf§(D/ci6, 0 2 2 OflHf^ h ;l/HO 

THie*»|lffcb/fcXUS/*— ;UKttfc-r*fc. 02 2 

THte= (A1+A2/2) / (A1+A2) 40 

[00 6 7] CCDA1, A 2 fe L < fcfcT Hi 6R0\ ^fig 

^pcofflmcoffipit^^. mmm 1 ct » 1 ^-^j 

<D*fc*»TiSfflStl*o SftWI«l«W2 3 1 WS« 

[0068] 02 6*m^T->7h7Tt?#— A1/A2 
OJt**»*LTV^<^tt*KB!-r«o Ai/A2%g?iL 

if^^o 0 2 6 Ofg2 7 s — #5UW5fefl52 3 3 6>5©aH 50 
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«^*«BSWPIslB2 3 1 *C!7*f -Jl/F>W*l/Cx9 
- U— h (0 S § K S/ 7 b 7 7 * 2 - A 1 / A 2 SP 
-TSCfclCj:0«3S©a4 3(^>7h77^^A 
i/A2*fnHU*<Tt>WOfc»HBS^IB#K:**o * 

fcst«a» a 1 / A 2 jgriMs^s^ft < * 0 Bs»m»m 

*££i/>5J»S#i&£o cft*S2SfH3 3fc/B^S 

c^feT*#§e an«HDi5ie2 3 1 tt^y— 2 3 1 a 

[0 0 6 9] C<D&ffl1t«Jb^W<D*fr&> lff2-r-*?»J 
OSHttHKkftSo WT\ (02 4) OTD-ft- 

b%m^Twm?z 0 

[0 0 7 0] WmtMim&tlto*Ht'V*>ttv'73 
1 3<D4 P S KOSiStf7f7y3 0 1 OSlf-^ 
9J0fHHtt a T?*«. %r£T\ Xf7y3 0 2tSlf- 

*j«*{»2 3 2?mt>nzmmffim%:ismm®&2 3 

1 fcJUSo : SH©J®gi5 2 3 1 0 3«M 

Xti2^t)Xf77 p 3 13<D4PSK£>L<te2PSK 
©«n*fr«5o N046Xfy^3 0 4fmtf8Xtil 

646Xfy^3 0 5^Ir|-5o NO<D*t^teXxy:/3 

1 O'MrISo Xfy^3 0 5T^TH8i:TH 1 6cDiH 
S^rfr^o Xf7^3 0 6-e««««»2 3 IteAMffi 
iSOgaffiT H16*»l HRttlR 1 3 6 £fg2f£S>J 
H£l°lESl 3 7ICj£!K Xf^3 0 7, 3 1 

1 6QAM^D«P^m2 7 ; -^?njcDS^^:^tl^o X 
T7^30 8T*X7-l/-h^fx7*Sn, BV>»& 
ttXfy^3 1 3tcj^0, 4PSK«RS:ffft5o 

[0 0 7 1] SftCOiB^, H2 2©ffl^jfi8 5. 8 3 
«cos Ut+n/r/2) OAtt±K:ft«^ 

8 4. 8 6«(l^S±tC^o tot^2 ltOS2f 
-*WS4»2 3 3«kt)«aS«fl*lilB5l 3 1^2-r 

-#woaBaasaimflwi*a!D««iit8 4. 86^ 

[0 0 7 2] W2 7 ? -*W«MW(RFlfta:«**a«LT 
£418 1 ttSg 1 f*-*Wlc J: D*«iiH([#^5>yfll* 

WWft<T6, »1t*— *5UO*-efe«4§ja8 3. 
8 5tfb»«. CCDfcSb. mZfeUZi®® 1 3 

[0 0 7 3] ^cSfil 02 3fc:gvrcJ:d3S:S 

»6 4 QAMo«wai6 nr*ft»&. 02407a 

-^■i'— btcm2>£7>TV'73 0 4T^1 6m^> 
WK*tlX«f-y^3 1 0T-mtf 6 4ttWfxvi^« 
n. Xf7^3 1 1 ■?^E«fl^j&#S'T*fc^»&, X 
fy/3 1 2«Ciafr5o C 4 Q AM^rOfi 

9jABin T He 4 #*i6 ^ t 
TH64= (A1+A2/2) / (A1 + A2) 
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[oo74]si n^siHi^jSS i 8 i <o#ic$>z>m^ 

jAnorai«A3 <T£i:. fg l BJ#9J<H§£8 l 8 l 

tm2tuMtmaM 1 8 2oesi« U2-2 a 3 > . 

SJWtrst (A2-2A3) / (A1+A2) ££r3 0 c 

n^d64^^g-r^i:. d64#S2sea3 3©#wj« 

y3 1304PSK€-Hta§o #gyKHfcfeS*& 
«4X-ry^3 0 5^\fp]V\ 0 7<D 1 6Q AM 

Xt7^3 1 3<D4 P S K^E— KlcA^o 
[0 0 7 5] aMMl#H2 5 (a) tC^T 

J:5a«9jSoaJB8QAMffl*«r3aS«Tntf. it© 
If^cos (2 * f + n • ji/4) <D/%ft±lC&£ 

$nSo C<D%&. Eft«rUTV>*V>4 P SKS««T 
t>miT-ZVl<DZb i t«Sit^, tB2Si«3 3 
T?tt*2f-*«0 1b 025 (a) M25 (b) 
OMMEBHBSMe&A (r. 0) ^>7hUcf 
#j&£riI2ra L tcWr£(D C - C D MOS§^^^t e 

c - c d m«&&si& c-cd m fcnf-So 

[007 6] $*T025 (a) P S-A P S K^g 

#^bbbh«x qpsko4 -o<Dm j ^&(D&4 tcwam 

•5tCQP S K^68O0fifjS*feoSi«C-CDM 

OA p s k*^s-t«o cnaaagaLhteifev^TSi cp 

0 1 e) *^7h^-&fc«#jSt*il*PUftAP S K7?S 
£C£fr£Shifted Pole-APSKSSUT S P — A P S K h 

C4>4Hh 01 3 9lC^t<J:5tC^7h77^^ 
- S 1 CtlC^OQP SK KlifiiPSnftfll^jiSt 

8 5©HWfiiW*. 8 P S - A P S KOif^ti 
^*pOQP S KOffi&gf (ro, 0o) <Dd#j£8 3*¥ 
@r^[RjJCSi ro«^>7hS*ftffi»)fW ( (S 
i+l) ro, 0o) *5iipLftt>(0"e»«o C -5 LTQ 
P S KfcHfc2 b i t (DV?** 1\Z 1 b i t <D 

[0 0 7 7] Sfc, 0 1 4 >^tc 
£9tC> ffig (ro, 0o) . (ro+Si ro. 0o) 
<D 8 OOlf^lC^gr S 2 r otctti/y h£-£ 

rcmm&*mn?z> cticz K>mtc\c c r o + s 2 r 0 , 

0o) fc (ro + Si ro+S2ro, 0o) COlbi 1 60(1 
*jft)6IHtoJ«n*. cntt2l»l«ElffWftftlb 

1 tO*^tV*;l/3WI6M 0 Cti^l6PS-A 
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P S K fcPftf. 2 b i t (D^-ZT^^ 1 £ 1 b i t 

(D^^-vv*7l/2 4: l b i t W7ft v^;l/3^fe 
0 0 1 6-P S-A P S K£>0= 1/4 (2n+l) /i 
±t«jS#»*ft*B 1 9"C«WLfca*<DQ P S K 
««B-e«H6ifttf if *fc»iB 2 -9-^^ >*7Wi 

sit*^v^2b i togiwt^/wiaat 

Sttt P S K £ < tcm&<Dmmfo : &lCtS^T±ffiT-&Z Q 

p s KS^fc^tt*«%ft#6eas»«*ttai-e 

«o*Btt3!o«««** 5 c a < m 2 tttfto aps 
Kttt&'D rc&m&m<Dmnm<D&^mmttLm^£W&& 

[o o 7 8] ®2 s (b) <Dm&<Dm^&&m&mtc*3 

If&ftm=n/8(D±IC&Z> 0 CtUil 6P SK(Of§ 
^O^ffi4^cOO^ Oftl 6^r(D#^cD^^^IS 
3^£0 1 2y<DiI^k:KSLTV^o issrrsc: 

20 ZtfT+ZZo £?lsTwl&m&£ffimiCl,T, QPSK 

[00 7 9] cn^Ofif^itt 0 = k/4. 0 = /r/4 
+ /r/8> 0 = 7r/4-/r/8Oftg±KBBM2n£o 
-3$DftS;r/4±fc:&5QP S K(Df§jS^iSS 

O-efe^o 0 = 7r/4±/r/8<DffiHlc;fc£/c:«K I5&>er 
BP SK<D6 = n/4±(Dl'D(Dm^£L£fr%:&2>o £ 

P S K<D&m&2 3JCJ;D4O0ft|tt<Dfllfjafctt# 
30 flJ-e*Sfc«>«Bri?# 2 b i t (Dx-^^ff^^n^o 
ftfiWhC-CDM©»S\ ftgtf /r/n±fc:&£*i 
lft3&&¥£!II»fcl:. ffiO^O^O^tt^ rattle 
nMlslBtcJ:?), SKIiStt?l*T#*o Sfc*/n± 

[0 0 8 0] Sfc. 0 1 4 UC^n^CQPSK^ 
8-SP-APS KO«#jSHOffiS«U:^^Sftfi* 

2 0o. mi$iftmi/7h7T?2-%:Pi t-rztm^ 

40 jia*2O^»yUftft0 75rlRlK±Pi 0ofctt->^h^^: 
Su^tC<tt). QPSKOi^Cro, 0o + Pi0o) t 
(ro, Go-Pi 0o) <D2^(Dm^&teft#fetim^& 
0»3b^fitcaSo C^LTl b i tW7ft>^- 
3^iSiO*tiSo CMP = Pi08-S P-PSKi: 
Kf^o 01 4 2tC^*r*-5^c:08-S P-P S K<om 
^&*¥mrfifalCSi ro^7hS*ftilf^ftl 
xfcfeO^rl 6-SP-APSK (P, SiS) t»P 

tStiBtfimW&%>8 PS-P S K(CJ:D"9-^-v^ 
*7H. 2^S4T^5o ^T. 5 (b) 

50 m%o ffflMBROft«^7h«ffl^ftC-CDM«±Hl 
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4 \<o£?icp sKtcmmr^zrctb^ »— iafw>tHi 

s K<omm&Lmicm^rcm&, mi 42 tc^-rj: ? icm 
mm& c - c d M&*vi/--yrt nm*AGmutm—ti: 

E£ffi«l$<0 C-CDMIiPS K t<DKm&&£ < £ 

coos 1] *r 2 5 (b) (ott&m&mw&tmmm 
3&(Dm5icK&&%:$>~Do mms& 1 6 p s K<D&m± 
jcrblt^5<dt. 1 6 p s iac<fco^ii-e#£££ 

fete, m^^^l/-b!>^LTfe^fc«)Q P S Kgfl 

fel6-SRQAMniit*t§o QPSK, 16P 
SK. 1 6-S RQAM<D3~D<Dffl<Dm&WfktW&& 
i^C-CD MIBOS*tt**«L4tf * k 

v^*#*5»*tffes^rST*«o i.t 
tf3b i t»4-e*5« 

[0 0 8 2] #tfcS3£fl«4 3 iCOV^TiS^o 0 2 

6«iB3Ss«4 3o^*n^^H"e. 02 i<o»2g« 

«3 3fcKffraC«JSfcS:*o »5jSttfB3-r-*WII 

£g&2 3 4 ft*iata«*iT^* c tmmn^mmz sm 

iftV>€#. W*tf 3 2fflQAM^6 4ffiQ AM^HT 
t5c COfeJfK 6 4«QAM*«»r«-*fc«>. Sg 1 IS 
SW £!eJK l 3 6 fi^fl^i£lc*f u 8 ffi<£> 
9Jf*#WM&*o c <£>*§^ 7 o<E>B8ffi i^^l/tf^ft-r 
£o C©3% 10«0t0fc«) 10©g*K£&30<DBIffi[ 

[0 0 8 3] 0 2 7 (DM^X^—X Z^TV'yL. 

JBl«BTtt300Htt3W5Ffe-r*o 
[0 0 8 4] 0 2 7 tc^f J: 3 \C3~D<DlEmt?£ tlfcU 

THl64^TH 264 ^TH 364^#fit§ 0 
[0 0 8 5] TH 164= (Ai+As/2) / (Ai + 
A2) 

TH2e4= (A1+A2/2) / (A1+A2) 
TH 364= (A1+A2-A3/2) / (A1+A2) 

[00 8 6] COBMHCfctK ffiffl«HftLfcS««#* 

AMffip*r^c^icj:D. 02 1 T*mmi,rcm 1 r—z 

iHmUftZo H2 30J:9iu«37^»nttfl|X.tf»l 
■WMRHl^W 1 8 1 <Df£<£> 4 OCDfM^jS 20 K 2 0 
2. 2 0 3. 2 0 4<D^giJk:<fc?K 4fflo$02 b i t 
fcftSo bT6 b i tolD^6 4fflQAM<DS 

[0 0 8 7] CCD^cD«^Jfflg|5 2 3 1 (M 1 
B£S1$2 3 2 (Om 1 7*— *Wted*n««IHIHiK J: 
0. m, Au A2. A3 ©(ttf t)fr5OT* OBffiT H 
1 64 t T H 264 t T H 364 *W*LT» 1 ttgiJS^IDEg 
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1 3 6fcJg21S9«£laJ&l 3 7lc3StK ^Jg6 4QA 

*>>6 4QAM^Sit^^<i:?mc k*>T*#£ 0 

02 8 iSgJg 6 4 Q A M<D^iS$!jgpa$ 231OT D— * 
* — h**VTo (0 2 4) <0\ 6iQAM<07D-f t 
-h^l^^lttMt^o S2 8£OXf773 0 4 
^0X77^3 2 0£&t>m=3 2££>X7^y:/3 2 2 
<D3 2{SQAM^:«^-r^ 0 NO&^Xr-y ^3 2 1 T*m 

10 =64 frflffl U Xf7y3 23TA3 »K&mJXTin 
Xf7y3 0 5K|ft<f\ 02 4 k 
Hi;7D-ft- hkl&D. ^Jgl 6QAM<D«P£:?t 
CCW7/3 2 3K:l5i:, AatfRgfilW 
±ft&Xf-y:/3 2 4 -eHffiOfhff *rfrv\ Xfy^3 

2 5T?»K JB2M»M*aB^3O0Htt*aiDXT- 
^^3 2 6 a efl966 4QAM«)ff£*fTV\ Xf'^3 

3 2 8Tx5-l^— h#*#tttttf*xy:/3 0 5fc:jDj 

6QAMaW*bT/h«Wtl(f 6 4QAMttH*» 

[0088] llt% aniicn«:«s9aftii£^ico 

V>T^£ 0 1 6 Q A M-S\ ^Jg 6 4 Q A 

MOS 1 -r-*5!l* 4 P S KS««T?|f£*-&* C 5 
tCl^S(D-0^fe^o t<D«d. I«04PSKSi« 

[0 0 8 9] *%W^<fcS7?ffikLT2jlt)0>aS^* 

ib 1 ©ararat— mmm-ozmxmic (2n-D 

[0 0 9 0] (D^mt. 03 8lCSL/c«t9t4O 
<D£g. tt/4, 3/r/4, 5/r/4. 7»/40ftfi 
±lc**fl#^5W*fcr«^ja8 3. 8 5©fllf*2!* 

xay b^4 5 i<D5-6»«T?^-rH^wtc:3ii&n«ra 

W^AXD7h4 5 2 > 4 5 3, 4 5 4. 4 5 5^ 

ass±E©jBny*B4 wc^tf—^^nm^^^-yf 

W^§P4 9 9fcK«UT2i«-r*o 

[0 0 9 1] C(O^&<D^MM^rt^04 l«rffll/^ 
TS 6fcBL < RWt« WD y h 4 5 2. 

4 5 3. 4 5 4, 4 5 54t^^AXD7fS4 5 1 
« 10CD#ffir f -^^j4 9 U Dn*Mt5o 

[0 0 9 2] CO«#K:ttra»#^5V^««oaBJte 

50 s-3tm>:»icBi«*^Axny b*?aisno^o 
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sitfg^am-rsc tic* o®m&n£.i±&mcT-% 

So 

[0093] — 75" "r-^J 492©7 U— 2»©5fcSS5# 
K: fi, S T*^f 4 9 3 1*2b K> £ mm&T-Tn? 

± ^±iB<oym^n^m<Dmmm mt>^< &s©t* a p 

[0 0 9 4] £<ommmt&4 9 3 it. SI, S 2. S3 
■V7n-?mm&4 9 6, 4 9 7, 4 9 8, C© 

$BS54 9 9€>S5t>, COttl^ era^^AXn-y 

t/>So 

[0 0 9 5] &*g|Bl»3#^AXn-y h ©M$©<I^j£& 
^©tt*Sbfrfc/-cftV^ca&JSB£&«: 4 P S K&m®T- 

§*iK?f3ET-#sfcot>, c(o\§mA&£ttmm&itmmic 

S£T#S 0 

[0 0 9 6] H 4 1 ORIffiflW 4 9 3 <0%tc«BI1M6ff 
5 0 l gJ£^ffiQANHI^&|giS-rsfc^K:& 

C©1B$Ktt^ffiQAM©«SSfc:SB8:©-t? s 04 1 

502OJ:? KPg»iS«©tf»fc:«S31S* 5 0 2 * 

[0 0 9 7] 04 2«TDMA7?3:K<fc9/S— X M*© 

m^*mz>t§&<Dm*§mwmT*&z> 0 04 1 ^©jgwi 

t—ZWA 9 2, D n hm<D : r—Zmh<D?$\,ci5—Y* 

#><Dmm&5 2 2A^t&nTt/>5 0 ctD^ra^^tua 

<D ( 2 n - 1 ) * / 4 ©ffittOflWjft UfraSIShfl; 

v\, ti£oT4 p s K<omm&T-t>wmmm<£-ei*z a 

C 5 LTT DM A35rSCTffcl«MI)!RC«KaKW*36i t Rri6t 
ftSo 

[0 0 9 8] mm \ 9<D£l$fitt2 3<Dfta£K££ 
>^5S(C^V»T04 3i:04 4WTfPL<JE'<8. 0 
4 3 tCfcV^TA* L A* ESS 2 4 tcAD, 

i^m^iSiHigs 5 4 i -em»tMft*nfcttBWi4M> 1 o« 
ai^iHiiss 4 2 (cssenuA^tu m 1 7*-*5«j««bs 

?n5, »a^^5V^SijgslHl8S5 4 l©Gtfl 

(2n-l) n> / 4©f4ffl|H|^£D^^AoT<5^ 
t>fr!) , 0 4 4 ©<k 3 5 6 

i tmznzo w.mmm±wi%®&5 4 5 KjMen, 4 
9««nrwaaftff£MiPBUB5 4K:ss&tiSo 044 

<D{E^5 6 2©<fc-pKK©ffitg1f$85 6 3©{f*§fc^n 



01) 1fgfl2 003- 1 5 8 5 0 2 

©tc^-ri^t (2n-l) n/4<Dm&<Dm ! *3&frt> 

%.%>w®mm$<<( h 4 5 2^xwt£:#*n 

So cn£ttffi[B0J8iW3P«^5 6 4 Srffl^TiBjM&jf £ 
SW8PlH]gg5 4 4KJ:t>, -y-vru >mc i:K«fc 

ts^e^s 6 5#*§e>fts„ v***- 

;l>F-rSC£JC«fc9, ^Ofifflf^5 6 6A^f^n 
So tOg§li;l/-^7-fM 5 4 6%JIS, VC0 5 

4 7 «cis&ft«aa6jwi«fe*n, i^&i&nBs 4 1 \z 

iMe.nSo C-5 LT03 9 ©&gUC5cr <fc ? ft (2n- 

70 1) «/ / 4<ofiiffl©<i#^ttm^nso c<ofire«ai 
1 4 a«*aic * t> iB«aiB8«t««?f s-e* *. e © 

»&©{fcffi#S££*lS#04 l©|n)$?lgB4 9 6C 

[0 0 9 9] 04 0<D£5iC&&6 4 Q A M<I#£;£<I 
•TS^-, BgBg (2n— 1) n/4<75tSt1S<D^T^-r 
©ffl|H)SBS^4 7 1 ©«*j£fc»LT©#{MBHJII! 
^-fA7D7 h 4 5 2, 4 5 2 b^*3Hta«3ISo C 
©7 v ci6ii?it©4 P S KS<ftSt?«lK3MiStiS^T-#*V> 
20 *V 4PSKOI1 2 3 T-fc, #fgt?Ji©{8}MStlS 

ssiB^sfflrr s c t © 0 wafi&mazc * s t v^ 3 

[0 10 0] a±tt3X*^*S©aKi*S4EIH5*ffl 

[0 1 0 1] 04 5iz*m8<owg&ittmkmmm® 

tt*S%-r. A#EB2 4*»&©S««*ttraJIIHft»l3B 

5 4 1 (CJ;*), flOW9itKi±2n«. -73, 111! 
[alSS 5 9 1 fc J; *3 iiS^tlft Xttmmt 4 tiffi^iilg 5 

50 92 \cis^T±immmwiz&oMmiMZftffim.m^ 
{si*iJts^5 9 3 cai&nso -73 v c o 

5 4 7*^©S^«BMK«m2jl5£@B5 9 4tc«fc»3, 
ILTVCO 5 4 7lC«Jg$tl, (Slffiffl© 

Sffia£&>y¥f£sns„ c:©^, 04 3©3x^xj^ae 
ms^isiBti^eifcuT, ftm^-fsv^waiHBs 
4 3«03 9<Dmn^i,rcm&<om^&<Dfr<DffiBm 

40 a^vyj^tSOTl 6QAMtfe64QAM 
T*t>, m 1 Sffi«i2 3©4PS KOSISfgT-JSe^ig^rS 
£T-$So 

[0 1 0 2] 1 6iS<g73 3StCJ:t»ifi^^li^-r 

S73^tCOV^T^So 02©iM^l«, 0 4 61C^ 
"T «fc -5 1 6 Q A M©m^j££: n « / 8 ©ffiffllcK 
« bT«WM3«t tfiaS«*ff ft 3 o 0 1 9 ©S 1 SAtt 2 
3©73"T». 0 4 8K^-r<t'5ft 1 6ilfg[Hlg§6 6 1 * 
fconX^X^©asai&^lHlB«:fflv^ £ t lc J; 0 , 
StSiH&#g£T-i£So 1 6JS^I3B6 6 nc«fe»?, 0 4 

jo 6©<t-5ftn n^8<Dm.m<Dm^mtmimm.icmm^ 
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ftZrclbfr-Zfy -< fr* 5 4 6tVC05 4 lfC«fc988 

So 

CO 1 0 3] Xlc 1 6afiStH]SScD«fig^SiW-r-i)„ fHH 
H*ffr6fDlH]Sg6 6 2fcM(s]86 6 3£<fc?K fPH^, 
H##*f^t), SiSl?§§6 6 4 T?J&tt^fc-8-T c o s 2 6 
*0<5o i:fc5tSg§6 6 5T-ttsin 2 0^<S. 
Cine.^mi[«i6 6 sin46*0<5 0 

[0 104] sin2fltcos2 efr£. fflmfcl, 
T> fPlelSS6 6 6 8 i:tS^6 7 0(C<t!) s 

i n 8 6%0<5, ?DIh1SS6 7 1 £MIeI8&6 7 2 tmM 
§${C£0 c o n 8 0^O<So ^-LT^Wi§6 7 4(Cj; 
0sinl6 e^cK^C^CJ:?) l 6iHg>b<T'#3 0 

CO 1 0 5] &Lt<0£oi£ 1 6Mf£735£lC«fc'K 04 6 
tDJca&fUfj&BE^LfcgJgl 6 Q A Ml§O^T© 

CO 1 0 6] Jft@4 7<D<fc3&ffi«£L/c33£6 4 Q 
H38§®«4 7 1 i^ST-ftlT^StDT*. «P^fX^- 
CO 1 0 7] CO^f:bT20t07j^$.^ 0 loti 

fed lotii3 8"ClKWLfcJ:5tc|5|S9^-i'AXa-y b 
ZmiZCtT'SbZo ^-TAXn-y hgf4 5 lO^OlBl 

<DmmtiLmmm4 71. 471 afcgf^^sci: 

ttfltfillSStf-r <*<**. 

CO 1 0 8] tOiO.fcdfcbT 1 6H5SStat), n 
m*§«tS«D^T- 4 P S Kg^^cJ: 1 6 Q A 

M-f^Jfc 6 4 Q A M<D«^OMSiSliS^f|^T-# 3 £ 1^5 

1S£ Lfcig^ 64QA MOaKMiSH^^Ofiifflffl 

C 0 1 0 9 3 JLX±i¥ L < 3£^/c <fe 3 fc##gUi©£i£6e 

Co I l 03 c©«^ic, -ooiMfiaicttLM&Sg 

t-$5«3x \-com 1 §<ia^^ALfcAsm#a^ 

l7*-*5U*fMiI?S£T?*S. XIC, ^mcOT^T-f-t 
*»«10^3X h cDSg 2 LfcS«*ttje 

fcW»«IIEO, *^t)«3XKD^3S««*l8IAbfc 
AliSK 12, Sg3x-#m5£Tffifi?i3n?#5o 
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co i i 13 ^m\&mwL*m.mm7V2>\>mmmk 

CO l 1 23 W±<DJ;3k:*^«:Tvejilfc^fflLfc 
*§£\ 300I10W®^- If X«r 1 OCQm&<D^&& 

M^SS. ^W€>HfiSO^t?« 4 P S K. ^B8Q 
AM. gJ£l6QAM, ^Jg6 4 QAMOWIfc^L fc 
i}\ 3 2QAM J f>2 5 6QAMT'^It'#4 0 X. 8 
P S K-$ 1 6 P S K, 32PS KT*fc*fiBT*#£o 

co 1 1 33 mw<Dmm<Dmm2) Kwommv&m 
jo muz. m#fbfci±mx.&D\<Dmm?- j r>*}\'<otp(r) 

=f~ **mz.l£ Di-i tDi-2©20 fc#giJU cO^ 
fij^-^r© i Di-i ^(0X7- ITjEffiTJ* 

Dwx-*.}:^*, x^-iTjE^^rMS'JffrSil 

tit), anw^iecDi-i tDi-2©f-?©i7-^ 
d i - 1 l ftx5- u— h iciR^ o m<m*n£. 

•P#-5o ctU4»31Wftl«Ji«|jfifcv»5c.4:*«-p*S. 
Co i i 43 o^o. ^iS^S^^v^cox-^^ 

CO 1 1 53 cn^Si, Di^-Y>*;WiDi-i, 
Di-2<D2 0<D-9-^+^;l/, D2^-VV*/H4 

Co 1 1 63 cn*A*i§©c/Nffitiif+>* 

50 t-rzt, CN = d«, Di-i (iS^*n5A^Di-2, 
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D2-i. D2-2l*n^ft%^o $LiCCN = C&JilC%:Z 
CN= a<DBfD2-2#irafc>& 0 COJ; r> £ C Ntf± 

£ c N^^^tc^nr, n^m*mm<DmtL 

ffiTT^o i8 5t^b/cCN=ai:^MOM 
7yft^^S^LafcU CN = bT*&L b, C 10 
N = CT*liLc, CN = dTHiLd. CN=et1J:Le 

t&z>£-?z>o mmyyT-r£*y Ld (omm^o^m 

£-e#£o CODi-i<DS«PltBKB*»«<3r)««8 6 
t§ 0 ^SEL cKAOKeTBM8 6 2fc*S*lSfc 

«>Di-ifty*;i/ti4ffSo- mmc\sTffi&8 6 

4T*«D2-i f t>^I£t*t, ^8 6 5T^D 20 

Co i i 7] #tc. *#«a«i«*iz8^* 0 cct«» 
juss 2 mum 2 m<D&w<D$m<Dmm*i&'< 

fm^omtnomm 1 -cwe l^b 2 coiM«^o^n y * 50 

C aiV^i— ^^Sg-To SrtilSft 3 141 -1. 1-2, 2-1, 2-2<D 
4-3<DttiJj%:t>%^ A*##*Di-k Di-2, D2-1. 
D2-2©40©ffl^fc#«LTHtfrr*o C(0^, D 
1-u Di-2##ttSl ECCxyn- ^8 7 1 a A*J 
S*. ±E C Cx>n-^8 7 2 a £@JE CCx 
>rj-^f8 7 3 alcmzti, mOsIxEOftmttfttil 

[0 118] CCT±E C Cxva-^8 7 2 a(4BJE 40 
7 3 a <fc0fe»**^— UiEfig** 

3^142: D 1 - 2 ^ -v J: 0 C / N V >T fe D 
1 - 1 ttlSHSx^ - U— h fiCFT*W£"e * £0 D 1 - 1 « D i - 
2*0 C/NO«TK:5il^|ia»a*JI«l3SfcaoT^ 
3o MOnrjEStlfcDi-K Di -2 8 7 4 a 

-CDiMlcajfrSti, «W»4k:A**n*o — 35u 
D2-K D2- 2 {f^t4^2 E C Cx>r3— ^8 7 1 b<D^ 

^8 7 2 b £S*JE CCxy^8 7 50 
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3 blcj:9K0BrjE«5#fb*n^««8 7 4 btC<tDD 
2flH»lc«JK;£tu ^H3§4fc:<fcOA*j2ft£o ±EC 
Cx>3-^8 7 2 bttiJE C Cx>3-?8 7 3 b<fc 

D2«#«koB«S€)a3iMi#*fft). at«»5* 
ommznzo cu:oj:9icH8 7oani«itt«f8 

WO*«0«lll-eKB8Lfcrailfc:J:*Di , D2O2 

tec x5 -ITjEffi*<0SISWbK:J:9Di-ikD 

i-2XttD2-i. D2-2(D«^2@(DllSWPg@«i5S*t> 

co 1 19] ^c^MftsmtNHrs. 
(omm(omm 1 cos 2 1 tmuti 2 3 3 1 (5 

tfRli;«!J5ET?fe«o ECCf3-?8 7 6a, 8 7 6 b 
*ii4PbfcjfiW*a*o QAMS«H<DW* 
ASK^K(iPSK, FSKffiMni 

co 1 2 o] sr. ms sicto^Xs ^mtEtitcmmt 
mm&3 s tci: o di , Dzm^t urw5E*n»«»3 

a. 3blC<fc9> MDi-i £Di-2 x D2-u D2-2CO4 
t30fl|#tfO< 6tU Si EC Cf^— 7 6 a^ 
2ECCf^8 7 6 blcXtlttlZo SlECCf 
3-^8 7 6 am Di-ifl^iECCf3-^8 
7 7 afc*0R9njE«nT-&J«ff3 7ic3Me>n&o - 
7?. Di-2^ttBJECC-r3— ^8 7 8 atC*DRD 

iriE*n^«»3 7icai6n*o raaMci/r»2Ecc 

•7*3—^8 7 6 blC&^TD2-ili^i±E CCfn- 
^8 7 7 blC:fc^T. D2-2<f#«BJE CCf3-jf8 
7 8 bKfcV»TK9tTiE«ft. ^35 3 7 
&o Kt)inE*nfcDi-K Di-2. D2-u D2-2ft«Hi 
^«»3 7*cfcV^T 10©«^fc*Dffiaffl3 6 £Dffi 

CO l 2 1] C(7)^ WMUMffiBlcJcDDi-iaD 
l-2«fcD> *feD2.i«D2-2«fc0K0friE«**W^ft 

CO 1 2 2] AftrtfttC^E C C"r^ — & 8 7 7 a, 8 7 
7bilJECCf3-^8 7 8 a, 8 7 8 b(Om\cmO 
HiE^OSgUftSff^^rffifta^So S'JECC-rn- 
y — KVD€ B C H«HtO J: 5 

A^ w^WMb»3«*« ^ « c k ct 0 M t) ITjE*B*K:« 
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[0123] cc-emmtft&mmmmzms 9<dc/n 

S„i8 9li:^T, B3S8 8 lttDi-if +>*;l/0 
C/Nfci^— U— hOH&J&jjSU Itg!8 8 2«D 
i - 2 + >*;KD C / N i: ITIE&OX^- U- h<D|§# 

[0 12 4] A^M^OC/Nffi*VjN^<*n{f*S 

fnEm©x-*Ox^-b-M±*^<&S 0 -56 
©C/NffiJXTT-«gJ9iTIE&<Di5-lx- htffXf 
^fW<D»flx5-b-hE t hWTKiR^e-TJlT 1 

CC/N£r±tfTK}>< i:Di-i<l^<D!t|g8 8 It^T 
<fc ? (C C/Ntf e J£TF©*&&Di =f-t >%.fr(Dmmtf-Z~ 
#&l/\> e<C/N<d<0»&Di^^V^l/Cr>«iSf* 
T?#-5*\ Di-i^ViM'eDx^— U— MiE t h^r 

[0 12 5] C/N = d<9B#. Di-i«gSt>fTiEff£*jtf 
Di-2.J:0iiSt^ci6. ^0Srmc»X7-U-h«^i8 
8 5 (IICtfT&v EE t hJ£TFE&t>, x— 
#S„ -73. Di-2<D^0ITiEtg^{iDi-ia^<^ 

IE&<0x-7-l^-htf E 2 £E t h^±@S/ca6S^-p 

[0 12 6] C/N*VO±LTC/N = CtC&ofcB^ 
Di-2©^fTIE*£<Dx5-U— htfj58 8 5 CtC^-T 
«fc5KE t htc^-r^/cJ6, S*WHli:*5 0 c<DB$j£ 
T'liDz-i, D2-20$*3D2^-v>^;l/<D«ii(i^ffi* 
*«ifitfe«o C/N<0[pj±l;:#V\ C/N = b't;:43 
V>T D2 ^ + >^;l/*^*lc^-e^ 5 J; 3 tc 

[0 12 7] ^e,^C/N^(«a±LC/N=bfC*ofc 
B$j£T\ D2-i<Ox^-U-h3b^8 8 5bU:^-rJ:5 
KEthSWU D2-i*^5ET^^J:9{C^:^ 0 
CO^ D2-2©X^— HiE t h<fct)^:$ffci6 
fl^T^&VN, C/N = atCS:-3T^8 8 5 alCm?£ 
5KD2-2<DX-5— L— htfE t htcST-^ N LD2-2^ 
-V l/*tW m^EV % 2> <fc o K. & 

[0 12 8] C<D<fc3»CLT. K9inEteb©!S8iHb* 

2/f©nsi5gjf 2#«uu fMMoiejieastfT?***: 

[0 12 9] 

n^t5SM<D<fc 51c C/N<D3&{bE^x-*Stf^1;: 
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[0 13 0] (?gl8<Dllfi&<Dfi^3) WT*5BBO*3 

[0 1 3 1] 02 9«^<D^i5SO}g®3<0^ft:ST-fe 

/0 T VSjiMi / XT"Z»ti:ffll/'>fc0d€:^L. i@ig8?fgft<DA2l 
»i4 0 2tt, Sg 1 H#x>n-^- 4 0 1 <DA*)gP 4 

0 3tcA2>U «-S@SS4 0 4»c«t0. ^l^-^Ji: 

mzT—imt'mzT-zmcttmztu emeu 40 

[0 1 3 2] ffi<DA*HS*H§i4 0 6, 4 0 7. 4 0 8«§ 
<<r!fi 1 ®|g!X>a-^-4 0 1 £mm<VMl8.<om 2W& 
i>3-^-4 0 9, 4 1 0, 4 1 1 iCiOEEJS^tia 

[0 13 3] cn£<94S<Dx-*<9-5-£, ^ 1 x— * 
20 ?IJ<D 4 &<omm*. %>WH$i 4 12CI1 ^at§ 4 1 3 K 

<tDT DMjsrswowiBWK^aibsnr, m 1 x— * 

[0 13 4] *2x-**J©flW»©£»fcL<tt IS 
«^Mi34 1 4Ci»3^fi{t:Sn, gl2x-£?lJfcLT 

gpfeL<{±igp«^a^4 1 5K«tt)^«ft?n, ^3 
[0 13 5] cn££SttT)M<i«8iT*«:3o(Dx-* 

mi ofcaio+aiai zic^o, mi&m®2 3m<D3 

[0 13 6] Mtl§mtS2 3T'B£M2 nc«fct)¥S 
r i <D^(DT >t1- 2 2 T'glJT, ^Ht^OtfOgl 

1 x-^?iJ<D*^ 1 f*-^5US*»2 3 

m 1 mmf^-^-A 2 licit) NT SCfiffeKfi 
WFNTS C<l^l?(Dfg®^S(D^#a^ 4 2 5 4 

2 6^S*bm^*-yr5o 

[0 13 7] Sl2gi«!3 3T'li, ^gr2©4>S©T 
^0 V-f-f- 3 2 T?gtf T. m 1 x-^^JB^SP 2 3 2^2 
f»— #JUB£*2 33ti5Slf-^J^2r-^ 
J>J*»±b, ^211^x3-^-4 2 2 tc^f). HDT 

vd^©?s»«a[©eftiRm* 4 2 7 1, l < 

4 2 5, 4 2 6*H^LW***So 
[0 13 8] ?g3§m&4 3T-tt, ¥Sr3©A@©Z 
>ft 3 3 T- WC, ^ 1 f»— *5»JIS£fe* 2 3 2iS2 
3 3 i:^3 7 ? -^?"JlfSfegi5 2 3 4K J: 

0s fgix-^j^f^x-^jtjfisx-^jfcpiaE 
50 <om&mm&.<oimmti 428 *w^-r5 0 ^ta^ 4 
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2 5. 426 6, 427 ^mtlT'ZZo —fcOlTzSZJl 

mm 2 3 T'&m l tcw&. n t s c m<D{&m&<Dmk& 
Ji4 2 6^bra^^ti^o 

[0 13 9] T-«. #K0 3 0O^ltl#ai>n-^- 

*«H»*08MWi#ttA**4 0 3KA;^n. ttiSlel 
8§4 0 4Ki££n3o #^[Hjg&4 0 4TW7^yH^ 
-f-o^^e^t) 4 0(D{i*ffc:#^-r£o QMF^ 
©7k¥n— /^x^-r^iM 5 l £zk¥'^^x:7^/i/* ;o 

4 5 2K£t). 7kTO^»t*T*i^»fc:»Ji* 

t7tyyu>^S4 5 3, 4 5 4tC<£0. &>5r<D 

ftttfiika— /U7^;l/^ 4 5 5 £SiI>W/*X7-f ;i/ 

* 4 5 6lC£tK BSLTH 
LVLfi^fczkTffiWSiWf**^ BSLTHl VHd^tc 

^^V^yv^gM 5 7^4 5 8K<fcD. 
'9-V7 p U>'^L/-h^i:LTEE^a54 0 StCg^n 

[0 14 0] 7jc^PiSi«j«»tt. IInwU7^W4 20 

5 9£SS/^>^x:7^7l/*4 6 0K:<J;D. zk¥K«£ 

4 6 1. 4 6 2fc±0*vyy V^V— h^TtfT. ffi 

[0 14 1] JBEIga$4 0 STfttHL Vl«#*»1EIB» 
4 7 1 T-D C T¥©«g<0ff*B*fr^» 1 tiAJl®>4 7 2 

[0 14 2] Hl VHms§&m21£ffi&4 7 3TEEtBStl 
^2tB^gP4 6 4lCj££tl£o HHVL<t#«S3EffiSP 30 

4 6 3fc«tOEE«*tl^2aj*«»4 6 4^sie>n«o H 
h VHe#tt#ilt[H]g&4 6 5tC<fcOS»««?mffi# (H 
hVhI) fcjgS8?«»8^ft# (HhVh2) 

tl. Hh Vh lttS2tftf7flS4 6 4^V HHVH2(i»3ffi 
^3gI54 6 8-\iM5>n^o 

[0143] Mcm3 iikm^TmimmT^-?-* 
2 i ttmrnrzo m 1 wn^n-^— 4 2 mig 1 §m 

«2 3^60UJA, mx-*fllo3:DDi*A2j»5 
0 1 izAtl b^X ^ 5 5 0 2fc«fcDX*5>:7 
;l/*»^fc«#SS|55 0 3Jc«fcO. b920HlVl«#k: 40 
#*Ufc*lBSJt*KHiaHl5 0 4fcU*«5 0 5lc<fc 
0Hffiits|5*SSUTNT S C«#OH«5 0 6. NT 

5 Ctft'X h^yiffiOI§5 0 7, 7-YKTVO 
7;l/BffiCDH« 5 0 8 L < 7^FTVO^K;1 
*;l/HffiOB«5 0 9*tB*-TSo L(Dg^ ywy 

* U-X t> L< lt&^>& W-X(D 2 ~D(DfE£3!5L<D*<4-f 
tfm^Zo j^fifcNT S C(Om^5 2 5#£-«S® 
\C£Z> 1 0 5 0*««5ft« o &fc, y*i/Zfrmmffi5 
1^€4P S KO— IROx^it/l/T V»2£*SfiLft 

m»I«2 3fc»iH«7*a--$f4 2 lfc* 50 



#^2 003-158502 
H£T#3 0 #£0 3 2<DSg2Hi(g 

jj&5 2 1 <£DA*>U m 1 tt53 5 2 2 TMWbSn. 
*— y >^SP 5 2 3 (Cct 0 2<SO-9->^U > 
^U— Mc&DSiEn— ;*x>r;l/*5 2 4£<fc D. Hi 
VL^^H^^n^o D2^«S2A^a55 3 0J:0 
A*lU »KlsJK5 3 3~D<Dmmcftm2ft. 
fg2#Sg&5 3 2*:St3{*§gP5 3 3 *:. §13<*g355 
3 4tcJ:D^&^#g&t;. fx^7>7;l/^n, 
—9">yy >^gP5 3 5. 5 3 6. 5 3 7 fc: J: 0 2{g<D 
tv/'Jy^b-h^SOs Sit/^/^X7-<;l/^— 5 
3 8. glD-;U7^;l/^5 3 9, §aA^;U7-< 
;l/*5 4 0tCctD2l^n^o HiVl{I^£Hl VhS#*4 

ira»§§5 2 5T*ftng£tu *-^y^'Jv^S5 4 

1 ^7k¥D— ;U7-<W-5 4 2»c*07k¥ffi«W» 

Saffss 4 3£ge>n*o hhvlM^^h 

hVh Ht^ttinSgs 2 6£<i:!)iD»£n. 

V^U >^3$5 4 4 £*¥'W^X:7><;1/*— 5 4 5t 
J: D D*n»S 5 4 3 lc£ 9 H D T 
V«OK«ftfteMMt#HD««2:4:t)UAffi5 4 6fr 
5HDTV*flDH«m*5 4 7*l<ja**tlSo ^^<fc 
DNT S Cff^fettJ^^nSo 

[0 14 4] 03 3lil3I»f3- ^©7ny*B 
TDiflHtfcMBl A*»5 2 1^6D2«#«IB2A*» 
5 3 0^eA^llWf3-^-5 2 7&c£r>H^ 
<0^JHTHD«#tf!l4Stl* o D3«#ttJ6 3A*F» 
55UU^ ll^^Iifn-^ 5 5 2 £ D 
#g. -t^X^^V^I/. fe<fctf^^nHHV H 2m^ 
S^^n^o C<0«fttHDfflf{:^«S5 5 3tM 
?ftjBK*MTVif, S-HDfl^&Dffi^SPS 

5 4&omi%M&Bm»m^5 5 stfaftsw, 

[0 14 5] #tC0 2 9<DWmT+Mfttc&m%§4 0 1 O 
«*»*^Mffc*j*fe:ov^Ti«^*o 03 4 Mt^— * 
BB^J0T*feO. »17*-*W. Di^^2x-^^J. D2 

L2. L3. L4. L5. L 6 t 6 0<DH D T V^-V V 
*7l/M l-M6^60(OS-HDTVftV^l/H 1 — 

h6*tojbb*ic, »mm±icH5»'r«**iiv^ 

fcfeO-efe^o H3 4»S"fT^«8Hti:Di«^K:L 1 
fr5L6*TD M*SW"e*IH*«K: <fc 0 Safif ^ t> <D 
T&2>o DiOF^>6 0 HC^I^^KOHl V 
L<i#*aS* 0 *K!D2««OH^>r>6 0 2K:ttJBl*" 
-V V*;l/fcffiS"T S«fPJ®«^» 1 ^ir D T 

V£NTS Ci:cOM^1t^MlO*^. hSxE^Hl Vh{M 
§^Hh Vl{I^HhVh lfl^^^^o SfcDzm^O 
K^-T>6 0 3ia^lft>^l/OX-^-HDTV 
HdflWBHl. tftb-&H30"MWBbftHHVH-2H 
1 'Sri^l^o 

[0 14 6] CCfS 1 ^ V*MT V«*lS?Lfe 
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mttttmrn-Zo ^r^mT^^tm\^m^2 3t 

£03 lONTS CfeKtiy^KNT SCQTV{I*§ 

l&m&Lrcm&miT-zFL dicok^^^6oi 

T^^>*;l/ 1 ON T S Ciffl^^CSi^HDT 
V«^£f§* 0 

[0 14 7] ^TV-r^i:^<aSIiT*$^^3§(iS 

4 3 ^S3n^^-^-4 2 3*$>-om®mm<D— 35 

<DSl*ttDiOW>6 0 1 hD2<DK^-T>6 0 2 

on t s c tm^mm^r^mmmcommcommmm 

HDT V{f^£f#£ 0 2^^,3^T*Offi<0^^>^;l/^ 

[0 14 8] 03 5 tt#JOK*>f S-T 
N T S COg 1 f t ^*;l/tt L 1 iCElStlTV^o C 
<DL 1 ttDi«*§<D!Sl ^-YAH^^>(DK^-r>6 0 

$8S i i#a-?tv^ 0 »eHDTV^ifty^;i/ 

1 kM HC^fiJ^ tlT AoTV^o MUiHDTV 
kNTSCkO|§#1fi$re&t>. D2^K^^>6 0 2 
i:h7^f>6 1 lW^cAotl^o c^6Mb 
p s©NT S CBM§*aWLL 1 t«8t*i:, 
Ml©fSl42fi(D12MbpslCfti5o LlfcMlt 
k 1 8Mb p sOff«#X23Al3 3 2:ff 
2I«f3-?4 2 3fr&fraB£RTttT«S 0 — 
3Kffia3S*nT(/^EEIK5i**fflV^|9 1 5Mbps <Dl$ 
«-eHDTVffiB«#**3H-r*Cfc«»T#« 0 Sfot 
0 3 5<OEItft^;l/ lt'HDTVtNTSC^ 
BffcSfc2ST*So l(D^^^;1/2T^HDTV£0 
Bt{it^4V>o S 2 lliHD.TV(0f^*7Vr;l/« 
*RT*So *7c. X-^-HDTV||§«Lli:Mli: 
H 1 IC#MLTffl^;£tlSo X-^-HDT VOM5MI 
i«D3Oh7^y6 0 3, 6 1 2, 6 1 3*fflV\ N 
T S C*6Mb psfcBILft^ *W"3 6Mb p s 

astu si*x< ttummAixojiiMn2 o o 

0*(DX-;^H D T Vft-5§-kei£T*#£ 0 
[0 14 9] 03 6©BBfiBfiD3T*60<D*-rAK* 
-Y H D T V«#*e«Ufe»&* 

^"To NTS C JESUIT* 6Mbps icmMLfcm^ 9 

«o5 4Mbps^esi-es5o ccorctb&o^mn?) 

X-^-H D T V«re2ST* &o 
[0 15 0] JK±tt % aSfi««O«ft£0*¥feU<*4« 

[0 15 1] H4 9«»l7 f -*5BO*T0i««#Dvi 



(16) ?$i2 0 03-158502 

kStttll&fl^DHi StfMI 2 T-ZW<Dm D < Dv 2 k D 
hz. g3r- ^^J<DDv3^DH3tO^^ES0^"r o C 

m\T-2?i<Dmmmr&m^Dv}icNT scm 

fDHitWTVfWAori^. fi^T. SKflS 
7VftLfrt>oT^4V^l5i«2 3«. NTSC 

Offi«7'>7 L ^*feo*l3««2 3fck. 08*^ Li 
k Mi It^^LH D T Vff^fS C fctft* £<> 

KcfcD. -ST^NTSC^ AKrettNT S CkHD 

t v tm±-e zzrczb2 tttmfrt * k ^ ? * # «» 

[0 1 5 2] 0 5 0 ti TDM A^T^C Lfc*&t». 
-^-Xf7 2 i<D5tffi«Jt:rafflffl7 3 1 fc*— F« 
7 4 lAW6tiTV^ 0 X. ^U-A05tSSPK:(i:^ 

20 y^;i/o^<(^i;#aoNTSC, hdtv. x— 

HDTV^-5Ci:m§o *4rOmXPyh7 
5 0 — 7 50 e^tcMUTV^o ttotttSOK 
3^tf*B£0*^ AXD*y h*ffl^tTDMA>?ST3R 
SS-T**^ fi&JlkffijiLTNT S C. HDTV. X- 

fl(ilfe7jc^<l®TV7 : *^T^lSfi«S2 3**>Og§/£(0 
*&NT S CTV{i^WlKS7>"r^*6. HDTV 
*n±Ti* £<> M 2 £fl« 3 3 KT£ k<S»«ftOX- 
/^HDTV*gtT*t5o S3Si«4 3ttSi:X 
30 -^-HDT vm*§*$Z±lcn&T'Z2>o ULt<D£5\iC 

< . 0 4 9 0£ 5 WH^fife oJBrefc*o 

HDTVi^I4t*f§o 

[0 15 3] J^a^fc±5fcSWBO*«IOJgtt3*i:J: 
0@il»MlHDTV, HDTVkNT S C-T VO 

[0 15 4] CCT% *9&HICJ:*£}&QAM&SRQ 

[0 15 5] 1 6 S RQAMto7- h^ft 

JTTSo 09 9 til 6SRQAM<OS§jSO^h;l^0 

•e*So Wi*Hfc:iBV>T. i 6QAM^t&, 

83a. 83b. 84a. 8 5. 8 3 af^l6^r^) 

[0 15 6] 16QAMOfflfjS8 3attffaWl(OI 
50 «k Qffi<fcD(5 0E^fe^o CCT1 6 SRQAMK 
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?Z>m^. nttisyhmtmmrzt. M583att 
0<n<3 

T*fe£o £fcffi<Q<I*§j£8 4 a. 86at'>7hUI 
§^8 4, 8 6^fflBK:^16-r^o Jg 1 ^-^^JOmt) 
^P e 1 £?Z>£ 
[0 15 7] 

n6 x 1 ^-f * 



Pel -16 



[0 1 5 8] mZT-2yi<DmK)^tt?e2 tTZt 
[0 15 9] 

p„. l6 = -Lcrfc(-^-) 



-4-C* ^= 

4 



[0 16 0] ^C36SRQAM^Kti32 
S RQAMOaiv-U-h^S[*r^o IS 1 0 0&3 6 
SRQAMOflIt^h;l/BW*o !g 1 Affile fcl^T 
3 6 Q A MOlI^jSrati 2 <5 fc*»TSo 

[0 16 1] 3 6QAMO«§jS8 3 at±jffi«tt£0 5 
OlElBitcfeSo COi§^8 3att3 6SRQAMJCft 
5tf§^8 30ffiIk:^7hU mMm£0 n 6<D& 
mt&Zo ^<0ffjSti^7MtfifjS8 3, 8 
4. 8 5, 8 6, 9 7. 9 8. 9 9. 1 00. 1 0 1 £ 
9 *©©^jftfr&£*«#j£S9 0£— 0(7)f|-§ 
jfcfc*J3:LT\ ^4PSKSiat*S§U 8lf- 
*WDiO»— S3feUfe*&<DRD**Pe 1 fcU ft 
^ja»9 0O*<09«<D«#iSt«*^#BiJU fg2ir- 
*JUD2*«^bfc»*OKD**P e 2 

[0 16 2] 

[S3] 



Pcl-32 



=J-erfcf 



nS \ 



— ) 



3 U-dT P ' 



4n 2 +2n+25' 
6 



5-n 



3 VI 40 ^+2n+25J 



52 



[0 16 3] £%%<> 010 1 <DC/N~x 

■ft*IWLft-«l«:Sfo dMt9 0 0ttttffcBfc«ft 
3fc£i?<9 3 2 Q AMOX^— h*^ D ^9 0 5 
tex^— l^— h AM 0 <D- 1 . 5 3i<DItgi£:^ro *S! 
B^SRQAMO'>7Mn^l. 5 £ Lfc«^<D* 1 
ffiMDiOX^— Mift«9 0 1 a fcfttK X7- 

0' 1 5 lCfcV>TfflS9 0 0<Q3 2QAMfC*f 
UTC/N<S#5 d BT#oT&Dil3:|10^<QX^-b 

[0164]»n=l. 5<Di§^<7>3l2Pg/f D2<0x 
7-Wh(ift89 0 2 aT^n§o x^-b-htf 
lO- 1 - 5 ^!, E&3S9 0 0£^3 2QAMtCifc^ 
TC/N^2. 5 d B±*f*V>fcB«©x5— hT? 

ft^9 0 1 b. lftjg9 0 2 b&n = 2. 
0O«^)Du Dz^-To flS9 0 2C«D2^ 
To Ctl&$i£tbZ>£.3L^— U—htfl 0<O- 1. 5 
f(DlttVT2 2n=l. 5. 2. 0. 2. 5©Rf, 
3 2QAMtcit^T^&^Diti:5. 8. lOdBSi? 
20 n. D2«2. SdB^fb-T^o 

[0 16 5] 3 2 S RQ AMfl)«&ICS/7 Hn*«ft 

#FJDi ££12^— *5UD2<DC/N<f£:0 1 0 3(0 
^7Mni: C/N<Dg|^0-e^rf o 01O3W§^ 
9i&*aJ:«5k:. ntfO. 8«±TfenC PSIEgo 
S Dfg 1 ^-*^JDi fc»2 7*-*^jD2 0£5iifc:&B* 

frSo S6oT. 3 2SRQAMOi^n>0. 8 5C0^ 
ttTT*a«tf$5o 1 6 SRQAMO^&OX7-b- 
50 MiB 1 0 2<DC/N£x^— hOBi^(DJ;«5tc 
0 1 0 2£;fcV>Tft«9 0 Oli 1 6QAMOX7 
— U-h*«T 0 ft^9 Ola. 9 0 1b. 9 0 1 c 
*^»lf-#WDiOn=l. 2. 1. 5. 1. 8£> 
^C0x^-U-h^*To *S9 0 2 a, 902 b. 
9 0 2 clZ&4WZ27 s —#JllD2<Dn= 1 . 2. 1. 
5. 1. 8<OS^OX7- l^~h^*To 
[0 1 6 6] m 1 0 4<D->7 h&n£C/N(Dm&m& 
1 6 SRQAMOt^(^>7 hSn^fc:£-£fci§^C 
^OX 7 -b- h^rfi^O^iSg&gl 1 -r— #?UDi 

01 0 4^^e»^J:7^1 6 SRQAM<0*§^n> 

*^ 0 a±^6n>o. 9a6»»eai*«3i'rso 

[0 16 7] CCT*mfcmCTis*>l<TV<Dm±$G£lC 
S R Q A M^S/B Lfe&frO— «*jR"To B 1 
0 5^^^m(D^mT^i'£S:mT^v'^£(Dm 
mt. OTl/^l/fcOBffH**To fflH9 1 lBSSfll 
7>ftOiS^tf 1 2 5 0 ft Of^(D§f7yft© 

50 ^;i/T v»af*ajc*v^TH*sftseaa6©H*x 
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7-l/-h*10O-l. SSt^t^o 1 2 

(i/^Xb^l/^U £9 1 0«C/N=15dBtC^:^ 
ft&j£-e«&fc£5K<D 3 2 Q A M^^OSMPg^^r^-ro 
C<DL = 60mi 1 e OJ^C^Tt^^/I/OH D T 

CO 1 6 8] L^U 5e^<D§fi^ffcOSft^J:?)^ 
P^tfjKC/Nte 5 d BOrtiT-^Krr^o C/NffitfUffi 

mmva<o&wic£ i o d Kmmvmhtf 

H&£n. 6 0mi I e<0^n<D^X<D^X^mx* 

[0 16 9] *^^3 2 SRQAMO^ ftf 

9 IC01 3 3, 01 3 7 0l§^C<£9 3«<DPg/I 

T SCm^ttm*), ^-2PgiD!-2t*NTSCfO*M 
iSTV^S!), Jg2l@BD2T*HDTV(OiSi§E/£ 
#^SC£#T-#£ 0 mtfil 0 5^^oV>T^1-2 
mm(DV—\£X3LV7&&,9 1 0 a<D<£?lC7 0m i 1 
eifej££"effi;*;U Sg2|g/It2:9 1 0 b<D£olC^ 5 5 
m i 1 eife^T^ilTSo 01O6O32SRQAM 
If X x U T 0 C If X x U 7" <0®B 

cOSV^^To m 1 0 6ten>tf ;x — ^v^^lU— 

05 3<D-9— exxiJ70#J:t>Rf*toti:if 
SL/ctcO^^o 0 1 0 6\Ci5^TfHhfL7 0 8. 7 0 
3 c. 7 0 3 a. 7 03 b. 7 1 2 $&k/jj£<D 3 

2QAMW-lfXX);7, »-1KIDi-iW- tfX 
X'J7, Sg1-2[g/lDi-2<W-lfXxy7\ fg2|Sg/iD 
20^-axU7, KST^a^co*9--lfXxUT 
^^"To CO^s Sf^S(D3 2QAMW-lfXX 

[0 17 0] t^^5S03 2QAMOjRiH775ST^B 
±6 0^;W-exxtJ7^tf So LfrU 

V>T ^ fc> &bT&mttmtf^&feT*%> o fee 

[0 17 1] LfrU #?£WcD3 6 SRQAM*»\ 
fg1-1pg/f Di -i T-M P E G 1 FO{gt£T V^c^ 

^l-2Pg/!Di-2T*NT S C^U— F<0 ^^TV^Sc^ 
ML, I2B1DzT*HDT VOigigT V«»*2S« 
-r^C^tc^D. m 1 0 6 0*5fcB)»«fi^U- F<D 
H D T exxy 5 ^-f 7l/£f/Jvr S t> 

<9<?X *)8«fi^l/- FOE D T VOt-tTXX'J 7© 
WlO^/l/fidS^U ffiBMOLDTVOU- 

-tfxxu;mi 8^;i/Jt*rr*tv^S**^*n 

§o 0 7(i>'7h7r^^-ntb<tis=l. 8 
(D^&CDIt-trxxUT^U Bl-3 5«H1 0 7® 
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[0172] ccoctic&t). -#BKtt*»sc-ctt. 

V^T fe*STOO S R Q A M7? S^Sffl-r S 

'>£:< ^fe^b/clf-exxUZrttc^T^A,^ 

q a MT*(^st§ efrMf^f&t&v&m^tmmtm 
[0173] ^ss^se^^^^i/T vmMttx\<$ 

iltf&HD T VSmS^§^a^feO^M#L^«0M* 

fcitK ^*;l/HDTVM2iO#S*NT S 
FfeL<fiLDTV^-- FT?&&& Rf II lc & % 

46 T V at<I#ffilte J: K> & < <D«tt#«{« 6 *l£ tf: £ T V 

[0 17 4] HSB^*ffi»««^U-FOSM«&ia<0 

t§o &ttfoVT&mmftM%.%>o it— exxuro 
* im k> ?i?*>v t v aag <o«sww ^sc^ 

30 f^o 

[0 17 5] §107032 S R Q A M£01f— If 

xxy rmnfr* <t 3 ic> nti<»s=i. 8ot& 

£9. &*<E>Sfc g^HDTVfM^NTSCTV 

*XMU S RQ AM<DDi £D2<W— fcTXxU77 0 
3 afc7 0 3 b^Ma^ftJcKSrSCfcte^O. § 

^ [0 17 6] 

n> 1. 0 

com, BO:OJ;5aJ»»3W6n*o fot, 3 2 S R 

QAMcO^nti 

1 <n<5 

^%So HttlcLT 1 6 SRQAMO^nS 
Kn<3 

[0 17 7] C<Dm^m9 9. 01 OOO^^tCi/^h 
^tt^l h^2K®*»«SRQAM75S^^3V>T. 
J(? 16SRQAM. 32SRQAM. 64SRQAMtC*5 
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t-zfl m i r-zwt LT*&w<D&m;ttm^ 

[0 17 8] $fe, «WO^SfiOJBffi3T«H 1 3 31C 

is-r * o icfttsftm&m (tdm) ^s^e^^^r 

TDMfcJ:*1f:/^*>iM/*»tt; ECC En co 
der743a£ECC Encoder743b iCyjk 

T*^£ 0 cl<D^ s il37 £jjVr<fc 5 tC 2 -D<D^^ 
irV^l/CDTrel lis EncoderCDCode gains^r^^Tfe 
V\> ff U^tt^f S^30»K(D^||I60H 1 3 
1 OBfflkHi;i?*§fti6t«tS. 0 1 0 6<D>^;x 

21f:7^r >*;l/Di -2 fcKUc 5 d BOCoding Gain<DM 
^Ottfc^^LTV^o SRQAMti: "C-CD 
M" fc*tftl**»WOfi#jft«F^»fa*«*a (Cons 
te 1 1 at ion-Code Division Multiplex) ^rrectang I e-QAM 
tCiSffiL/c^Otrfe^o C-CDMi±TDM^>FDM£ 

DM*ctt*v^eai*«oa;3itt3y»6n*o c<o<i£fcfc 

"5 tc C — C D M««nfcS»*« feOo 
[0 17 9] C-CDMi:TDM?:a^Mfc 
^0^0»J8*fflV^te^«»»»irj^a35r* (FD 

JS«*tfNT S CSSOi§tiX^^h7A7 2 5 Oct 
ty77 2 2T^S 0 2 3-^*^0 

mftttb^ "Ti/zfrmmom^tt f d mic j; d 2 o£D 

RflW>**y77 2 2*5K^S«t5^ l+tU772 
6 ^2+t'J77 2 7fc5MRJLft**l«#7 2 Ot 
I2f§7 2 l^SCfcJC^^T^eST^So flf 

i mm 2 ofcj: offi»««iET vm#**#aa*T2i 

[0 18 0] CCT01 3 4fcfl£3fEO;&i£3 2 QAM^ 



(19) #P 2003-1 58502 

**l^fctt. ii{a(iThresholdHi-9-^^>^;l/BcDli 
MTheshold2k:J±^T4~5 d B/h£<T&</\, Sot 
4 - 5 d B g8M<DM* £^2 BOKSSSSSS 
So Lfr'U CCD^&. §me^<Ob^;Uanheshold2 
«TtC^:§i:1t^ao^:rt3^ t &46^^2^7 2 1 a<0 

O'Ml^ 1 If 7 2 0 a L^§ft^^:< ^0, %2 

70 [0 18 1] l^U *J&B*fl3l^fc«£\ 0 1 08fc 
5Vr<fc-3fc:3;f* Iff 7 2 0lcC-CDMfc:<£*)?§e> 
n§32 SRQAM^>TWty^l/ lofA^ 

t>lcmi®m<D?£ft*<D&2> 0 ^2f§721*32S 
RQAM^U o f BOHffi^li 

#OBffiThershold2lC^fc-ti:£ 0 -TS hffif U^;l/^Th 
reshold-2fcT#oTfc»«T*ft<tt* 0 WKtift 
UX^rmzm^l 2 l a<D#££:D. *^1rV* 

;n o f Bfc*^ir>*;l/Atf«fi-e#«fcai>eiSi«' 

[0 18 2] —-fiOWJ** ^*MCWMMmm<Dlitft 

mtmmt^o mzmm 2 1 H«o?a*ffl^ 

50 t-lfXXiJ70PgI^§o HDTVO^i 

8tfl 0 50*(D«&s 5 2 5*fcin*T. C-CDM 
lc£D 7 7 5*W-exx«J7»S 0 
[0 183] C©<fc5fc:LT\ FDM^C-CDM^S 

^n§ 0 C^^&FDMtCctD 2 00-9-^^>^7l/* 
R»ft3V3o(D«iSa»k:»«u 3oo*^tv*;i/ 

[0 18 4] a£TDMiC-CD MSfiS'&bSt jfi 
**jBfrtS^rffi*3^^o 010 9 5 tcr^-n 

^0 V«#k: 7 3 2 2:RCMi# §P 7 3 1 

-g-t)^ zk¥»»a$7 3 2 0SHM07jc^»3tSHK8XDy 
h 7 3 3. 7 3 3 atcaS^T^-^. CT^tflUfflfi^ 

SP7 3 5. 7 3 5 aOfflMfc:HI«S*TaBMM«ra»!X 
50 D7h7 3 7, 7 3 7 a*«»rtra*©«|jR*^»6n 
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12 00 3- 158502 



37 

[0 1 8 5] SI 1 0t*C-CDM<DmmmT+&2>o 
X, Hllim 6QAMCDf!£^jigOC-C DMCOa— 
FSUDSTS^U mi 1 2fi3 2QAMffi§IJ£<7):3 

— K«5aTH**-ro @iio. ii i^-r^-ptc 

2 5 6QAM^K 2. 3. 417 4 0a, 740 
b. 7 4 0 c. 7 4 0 d<D4O(0JIlC#«'S*U 

4. 1 6. 6 4, 2 5 6^rcO-tr^^h^0 0 ^41 
7 4 0 d<£>2 5 6 QAMCOM^^-KV— K7 4 2 d 
«8 b i t <D M 1 1 1 1 1 1 1 1" T'S^o cn^2 b 
i tf04003-K7-K7 4 1a. 7 4 1b. 74 

1 c. 7 4 1 dfc#MU SSK 2. 3. 4S7 4 0 
a. 740 b. 740 c. 7 4 0 d <Dm^&W& 7 4 2 
a, 742 b. 742 c. 74 2 dtC^* "1 1 " . 

"11" "11". "11" *«0ST'« o fr<UT, 

2 b i tfoW7fty*;mt>-6, i^y^^v^ 

5. HI 1 lttl 6 Q AM<OjKaKOft{*W*l9F-^E« 

01 1 2143 6QAM©»56JK*aVr o c-c 

««#M£»*fiS (F DM) WB«»J^l»a (TD* 



38 



10 



*M) hfi^b^sc^tcit), Itt^tv^ 
M^Sfcl/^JaS^feSo C5LTC-CDM*Stc 
<fcDSrLV^Sfb73^H^r*^^ 0 Rectangle-QAM^ 
/B^TC-CDM^IfcfELfctf. fl^£3:£> officii 
^SWAtfftfiOJBOQ AM*P S K. ASK. ^LT^ 
i«WB«*fll^jS[k**U. FSKfeH*lc*Ht« 

[0 18 6] mtfS9»®8PS-APSK©*:/*-* 

1 cDx^— \s— Hi 
[0 18 7] 
BS4] 

5 U 1 ^^ jSHjjg j 



Pei-8 1 



+ — crfc 
V/To/ 4 



[0 18 8] ^y^\Z/^Z(D¥ e2-B(i 

[0 18 9] 

[S5] 

2 \ 2a / 



[019 0] 16-PS-APSK (PS® <DV7?- 
20 ^ 1 COX^— h & 

[0 19 1] 

[me] 

--T«*(j#i*+-(^ i )-i-M^)*i-K^) 



CO l 9 2] -tf-y^-v 2 OX7-b- h 14 
[0 19 3] 



* [»7] 
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PC2-16 s 



-erfc /-SI5 U-L erfc f (Sl^W^ / 
\2a/8 V 2o / S \ 



2a 



[0 19 4] i?-^^>*;l/3CDx^— L/— M4 

[0 19 5] 

[S8] 



Pc3-1<> 



-4— 



[0 19 6] T?S#5o 

[0 1 9 7] 0 3 7te5m<D$m<D&M4<D<£fc(Di>'X 

029 t©^v>{±. mmmoryT-t 6 a #ttjteayB 

la, 3 1a. 4 1 a^gllTyfttiSoT^ 

asflwrpwcaHit q a MmmLrcm^X'it± < sift 

[0 19 8] LfrL#f£l!B©£i£g«;&Jl^*:*t^ 0 



3 7©J;-5t3iffi^cT>7 L f-2 2 aiCJ&5f 1S18 
50 2 3(i^6 4QMA^IS<l^feL<{i^ 1 6QAM 

a»m»&a«LT 4 p s k*- KT-sssLSg 1 x-* 
m<Di> imm*n£.t sot-nt s ccTvt^ie, 

tlSo tt^T«SW«a<T«»f<ll««-PTV#fi*WB 
[0 19 9] $l\Zt$WmcTV7~)-3 2 atffe5^2§ 

fl« 3 3 ?iz&Mwmim#®.^rctb2g& 1 6 $/t(± 6 

4 Q AM«*fr&IB2<r— *Mi:JS 1 t—WZVMS 
fHDTVf^f £*l5„ t£oT|5|i;TV#»£:HD 
TVT'IiT-fSo 

40 [020 0] -7b\ iasgiifcfes^@^acD7 r >T-^- 

4 2 a*feOl3Sfffl4 3ttfratfX$6 4QAMfl 

^<D&mKftfti3z&m.x-&zrcit>m k 2, 3, 

5UD1. D2. D3^BSUgil58?{£gHDT VflW 

-HDTVT'IBT'fS. 
[0 20 1] C<D«^Ojl^©gHS73?SCi03 4, 0 
3 5.036 <D0*fflV>T^H^fiffiB*JS»aaBBJC 
R#ft*SCtfc<fcr>i&B,8-e#3o 03 4(D<t-5fCl 
P. 6 >JM/*T«tta8MI<t> & 6ftT V>3#&D 
50 li-^tCNTSCOL l^lft>*;Hil, D2«§ 
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©^l^>iM/©Ml»CHDTV©g#1i$S;£\ D3 

m^<om i ^+ v^;i/£OH i icm&mms.H d t v<om 
ftmm&mw? s c t \c * k> n t s c t h d t v tmm 
tgH d t v nm—<n^\ >*/\>?mm-r s ctm 

So £*:03 5, 03 6©*?K:te©?-f ;/iM/©D2 

d 3 {i^tri&a-f -s c i: tfm^sz nntf , * ?m 

®Sf © HDTV ■f'jgig^a HDTV tfStigT^ *o 
[0 2 0 2] tUKOi-JKSVHCMfiftOSSSCXO^ 
S?*;l/T Vift±SG£* 1 o©?-+ b< tiffi©^ 

*>*;I/©D2. D3m^m&Z®mVT1mT'i^2,t 

f*j^© t vmm^mmmx'&tiii , * o jtEHosys 

T§«T- # 5 £ ^ a -So 
[0 2 0 3] 7^*;W&±£fcMi:LT 1 6QAM*ffl^ 
fc 6 MH z Of iOH D T VftSf ^StlTl/^, 
La>LC*ie>GD735£«NT S C i:©W3i1£tfftV'>fcii>ra 

i;#a%NT s c ©bij^* ^^.yi/T-jUM-rs-y-^ 

*Xh;775£©SyB#Ba«i:ft-=>T^*o $fcl6QAM 

t^+^;b^tgcts i e^A^<^:sfctfT?*<. mm 

[0 2 0 4] 0 5 2«^^£ftTl/>5;55£©HDT 

"C\ S6*«|g*nTV>*^rSC«rffl^HDTV<DT r ^ 
70 1fr6HDT V<D3<|-?« SSOTflEgM 
7 0 2 tm&? ZT+uVWtMMl 1 1 ©SfimTflBfiH* 

7 1 2*/tut^«. M#©sit-rsaaa57 1 3k:*5 

^T{±7^-ny»iM^7 1 lOlij^Slckt), '>ft< 
t tH D T V^tTSfitS C tjti^f i& < 
[0 2 0 5] 2WC05 3«#5£lE£**K;iS©fi«££r 

HDT V©H58?fii«S«Rl^« 7 0 3 «±*B©«£ 
*3&S©3MnTOgfR* 7 0 2*0 STK <45, Lfr 
U Sa^rS<DS«RTfiBSWS7 0 2* Dl£v>KH©-r5> 

*mtsc «©ffiMakttsmwm0iiie 704 ##&-r 

So «±©2O0l»gS*»6«|«*n*. C©»*©7*5> 
^SWMJS 7 0 1 A^T-^-d^SScHI^ 7 1 1 ^©Hi&W 
*«0 5 2 X-KLrc'ft&JSi£.tmV'<;\'T-&Z>o 
[0 2 0 6] ccom^. *m}THZ71-ui?mffi7 1 
1 1j>£><Dt&$)\>WG&M 7 0 1 ^©JgiSfi 30©£Ug# 
#ffit-«. 0 1 OttH D T V feN T S C feSiTtS^g 
ltiimmm7 0 St-SS,, &2ttfeg«&$tt*fc©©N 
T S C%»#SatH«fc»lT#*S2fc&«||«7 0 6 
T— M^-P^f o CC?ttNTSCac/Ntfffi<T 
*>§«RjfEft|g 1 f*— ^5U*««LTV>*?£*7'^-ny 
»7 1 l©«fttt*KJ:»)C/NAi«fiTbTtj!S»0« 
MraidtlffcV'. 



(21) $$B82 0 0 3- 1 5 8 5 0 2 

40 

[0 2 0 7] ^3tt&5gB8«HDTV*<§<rC'#Tl,>fc 
WBtattNT S C©#§fn?S*fg3itfiF®«7 0 7 
T'2fi^^-T 0 

[ 0 2 0 8 ] tt±©* 3 LTtEJfcS j£* 0 ftSiiJ© H 
D T VOSflraMBSTOfK N T S C £#«>fc 

§liffiH«l£<ft*o SSfcT^ayfiSMJl^ 1 lfr6> 
©W^K J; 0 S£3f&fST?« HDTV *<&5«fc: * 0 gflT? 
€ ftfro fcS«»CfcVT feHDTV!: H-©§&£ N T 
S C X'^m^Smt C 3 LT#ffl©S#^^«^ 

i£<SWt)lt%=Fm i p-?Ctic£9. HDTV<Dg#5Ite 
«ife«K*5^T. N T S C T V£DSfitT*#ffl*^eT'# 

So 

[0 2 0 9] S/t 2M(D€SI^«^^0|«a«LA: 

07 8 (ommmmmcoj: *> 1 3 &Ji©ejM3r5£S:fli 

V^CtfeffSo HDTV^rHDTV. NTSC. 
«»tNT S C©30©U"</l/©g«fc:#JKU jf£fl-f 
20 SCfclC**), 0 5 3<OSSRrtl®JSt±2jS*^3SK 
5 Sftaaj&oflHK&ft* tt&lcz |5gS£2£T*ti 
£ < SfTFRT^T'feo 1 WSffiig 7 0 5 T-ttfiSIR 
gNTSC T VO&ffi-CSffltfSflRlffit fiLhtt 

fco 

[0 2 10] ^c^^yl/jKJii^T'^a^iKiMtftSS^ 
S^g^feSo 6QAM^4 A 

s k«iio»^» 054 <Dttmttmmc7ik? * a tn 

tSttBTSLfcSflmB««7 1 3*^ftJ6HDTV 
©SfflRl66SI«7 0 8{±^rtiK:/jN*<*oTLS3o If 

40 [0211] %(CH5 5 K*»H©flBfl#a*fliV">fc» 
-g-^^Tc HDT V<DHf»»«SmRl^«5 7038, 
e^^^OgMRlflli^ 7 0 8*0 STK < ft*. 

l. flaeersc* oj£v>iehon t s c«oemitsig 

rTb!bI^7 0 4A^#P>tl*o — fi««§tT?jf;-rSB#«. JBJ 
— #fi^H D T V U^7l/T{iSM?#ftV*V N T S C 

7 0 5lcts^TTi-u-!f1Zmm7 1 1 *^OS«»*S 

[0 2 12] fiLh<0*5KBIDWS3MI[O*&,'*»W 
50 ©HMH8tt2ST*ttH D T Vfiffi©S«BIl!6ll!l«(4«=f=«lE 
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4' 

< r s 2>— JjT\ m-mmZN T S C TVWntiT^fT' 
^T^^Sl^fe^o HDTV/NTSCTV«f 

fg 2 ^-^^Jo^^to^Pl^P^^ C £ tC <fc 9 0 5 
5 T'^L/cxv^bH D T V I N T S C O^HrThM*^ 
£t^*/I/N T S CcOSmRT^«^:Pg*r^C fctf-e 

[0 2 l 3] H5 6tt. &j£Ti/Z AsWM iCtyOWTLfc 

»tt7 f ^*;I/3Hffi*fr5'r^*;l/tt3SJB7 0 1 a 

So iHm«**ii J f»*rci:^t f *^fc«). HDTV^ 

<Z>§«RTte®«7 0 2 £Tffi*:T^£o 

[0214] *\.Tm*<D&m^mm<om.^®.7 i 

T S C T V©flffi"C3«T« 0 SfclEWcWV^f filtt 

S6«0*a*HDTVOiMft-eS«-e#So fS8¥^S^ 
«Rlft««7 0 4 te. 7tayT V^OSBPOSfiRl 

«RlftEffl«7 0 4 a<DM^*S7 15,71 6T^7> 

x^o»rfttto*ia»c:«*iRai«<3[>«B3yN tsctv 

[0 2 15] iJtx *^t)»*0-r^^7l/35aai02M6« 
BJBSfflBSK: J: 0 exxUTOHDTV ftSStf 

^r**sffl -r s tc £ o t i^e&oitv^ffiHo h 
d t v&mmmttmm-* t tt>Kf&&tt&jtm*F 

RrtB^«ofci8^r*« J f>a'&*«K:feV^Tt>NT S C T 

[0 2 16] (9H9^lBHM»»il5) SSWOSaHOJBtt 
5 »*»ro*8in3*IHO$ OAS K7^cm>fc*&&0 

»flBo*an©«»-p**Bi 5 7 &$£m<Dmm<DBM 5 © 

4ttOA S KflM9dBII«igs^ 4O0tt9jft7 
2 1. 7 2 2. 7 2 3, 7 2 4*fc0 0 4f^2b 
i t <D-r-** l«WT*2f*Cfc**T?#So d^j£7 2 
L 7 2 2. 7 2 3, 7 2 4*ffl*tf0 0, 0 1. 1 

o. i nc*fj5S**«ckA^7?#So 



(22) $$1182 0 0 3- 1 5 8 50 2 
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[0 2 17] *fBJifc:«t*BfJia!e2S*ff 0 
5 8 <t -5 {f-^«& 72 K 7 22^1 -D<OVjV 

-yo*D^lom^Sf7 2 5fcLT»U\ «^jS7 
2 3. 7 2 4 *HI©«0U-:A ff 2 Ofi^jiSS 7 2 6 £ 
*• * UT 2 OOAMff OHBO|IBHI««nHIO 
OTAOMRttDdX-rs. oS0f§^7 2 1. 72 
2<Dr$m*L£TZ£fm£L7 2 3. 7 2 4 ©HIIJKiH 
DLTA^ttt fP§£7 2 2tff^7 2 3cDF^SlLo 

JO [0 2 1 8] Lo>L 

[0 2 19] fLT@5 9 (a) <D£ 5 Kl 2 0©{I^;5 
SteSl-r— *?UDi<0 1 b i t (0^-*£ttJST*-££ 
ci:ms 0 0a*tfSBl<Dfi#J&#7 2 5*0, Sg2 

726*1 tftttrntf. it i i 

b i tOflftfSWSSo *Kz*2t s -*WD2(D1 
b i tO«^*««#Wc0*O2O(0fl|#jSi»fc»«* 
20 #!l*l£. 159 ( b ) ©<fc 5 iCfl^S 7 2 U 7 

2 3*D2 = OfcU ffi#j&7 2 2. 7 2 4*D2=lk 
^fttf^x-**^©^-**^^**,, 
^fe2bi t/^>*;l/^ftSo 
[0 2 2 0] C©«k3fc:«#j£*Efi-r £Cklc£D. 
A S K^TaMMOIUSea^llBfcttS. 

■e*a^jfeftte*^Tfe*«B8*ffli#^ci:k:j:0»2 
ttH6 0OJ:9K:j9H£S. o$ 0*««-eii*Lfc«^ 

jfttty-fx^easwwcio, «mr«9jawm7 2 1 a 

7 2 2 a. 7 2 3 a. 7 2 4 a ©j£l^ffiHlC;tf «>X$i*fj 

mctm?z> 0 c^a^ fl»A7 2 1 tm^M 

7 2 2. d#j£7 2 3^ff^7 2 4 ©KBUtfJKL < * 
£ D t>S t)*2"r-#aiD2©x5— htf^ttfclK 
<&£o L3^LHfr6WSfraj:5fc:«^jiS7 2 1, 7 
2 2<D7>l—Zf£im^&7 2 3, 7 2 4©^-^© 

^ QijttSiTts. ocomio«9ja«7 2 5^2 

©©*§jS»7 2 6 k©K9l#"T*#*o C©fci6. gg 1 
[0 2 2 1] C5LT2O<0BJB<Df :f — #WDi iD2^ 

[0 2 2 2] 06 l(££fflNl7 4 KO/D7^0T^ 
50 357 4 2(40 1 ^-^?iJA^a57 4 3^^2^-^^JA 
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mm*XJl&7 4 2^6(DI§*J!H1W7 4 5T-£££> 
z>\cy<<)\'Z7 4 7fcJzD»«SJH*nv s Bfl^O 

a s Km^^*otB^jSP7 4 8^em^^n^ 0 

[0 2 2 3] CCT^^;l/^^iiiiL/c^cDW^M^C 
O^Tai^&o i6 2(a)«AS K^Bi©#0«ift»» 

6 2{b)<ommm^7 4 9oj:3jc*>utj«»*^l 

&6*lTV^ 0 06OOASKi^iS*2bi t /$/ 

1 6QAM04 b i t/^>^WCffi3T£«*S#£ 

CO 2 2 4] »£H6 3(07n-y^BTStS««7 5 
lt««Lt07Vrt3 2 a"egW^cS#ttA*»7 5 

5 4*^Olfk, 5 3te*3V>TiB^;£*U ffi 

IWStU LPF7 5 6tC<fct)^— ^VKM^fcaO 
ffiBm&387 5 7te*0fBl "r-*5UDi fcSB2 7*— * 

WDtimazstm i T~-z^miiU7 sstmzT- 

[0 2 2 5] *«CCOjaifl«fc*flMI*fflV^TTV«# 
*SI*»&*BWr*o 0 6 4tt9MMt«afiflHi7 7 4 
07D7?HT*»5o HDT Vfi^OSIBftST Vf 
1 IB^Vn— ^— 4 0 KDArtSM 0 3K:A2j 
U F7-f /l/#-#08fc»0»«lHB 4 0 4 

«fc?K HlVl, HlVh, HhVl, HHHHf(7)MTVS 

BS-T^o »JB*nfcTVfll^ttffSBB4 0 5K145V>T. 
M P E G*ffflV>6ftTV>« D P C MD C T RJS:gftF# 

#tt*rt«7 7 1 tCcfcoT^l #J0Di £§12^- 
*J0JD2©2O©7*— *5IJfc&;& 0 CO»&HlVl«# 
OS !)fi«(DI«g§tiS 1 f-^JfJlCt* ti5o iHM 
«i<0 7 4 1 (Dm 1 T-ffiUJlUl 4 3 £ffl2x-*?lj 
A*l35 7 4 4 fcA**n»l3*H*W:J\ VSBfOA 

[0 2 2 6] COt^^/I/T Vjftj&DT VSfiatftO 

Lrctmm^teT v&m®7 8 1 ©5««7 5 1 <o 
xtim 5 2\zxjizn. mmm^7 6o«Ccfcoa« 



(23) K12003- 1 58 502 

■r-*5!ttB*a7 5 8 fc«2 7 ff -*5Uffi*»7 5 9*6 
Hi^fWo BL^BWttatt*fc«>*<o Di. D 2 {I 
#tt»»«7 7 6fcA**nSo Di«#J45»«8g7 7 
7JCj:0»«tSnHiVLEaj«»ttSl A*SR5 2 1 ic 
A^^n^o ftWrtt^S7 7 8tCJ:t)D2M^i:^ 
£nSg2A*FgP5 3 1 tiZ>o S2Igr3-^ 

KUo^TSl A*ff5 2 ltcAofcHt VlEESM^(4> 
» 1 tt&S 5 2 3 *C£ 0 Hl VlA«IC#S 
355 4 8£HBJt*XEBIB7 7 9fc2f&tl*o ^OT 
70 Vff^HDTVi§©t&, Hl Viff^fiy-Y HON 

t s cmmct**), 7co®#tfNT s cft^o*§-a\ m 

PEGlOcfc^NTSCJ:!) fg W&$?{S*g T V 
[0 2 2 7] C©BWe»7c09WMl^*HDT 

tK^ur^sfcft. HLVL<t#«y-r hnt s cot 

VOTt&So T V<Dlffi7X^^ hJttfl 6 : 9f* 
*U£l 6 : 9 0|iffiJt*03:8:tfl>!j»7 8 0^/TLT^ 
iffi^4 2 6^LT^n o t>U TV(DIi7X^ 
* HJttf 4 : 3Tfttltf. Wmtt#£BB®»7 7 9K£ 
20 0 1 6 : 9*6 4 : 3©Bi7^ hifcOL'*— 

K/^Wg*fcfflELTa*»7 8 0* 
ALTMHl^ 4 2 5 £ ItttlAtSo 
[0 2 2 8] m2T-*n&f}%!>7 5 9*60fg 

2t*— *5UD2«\ »KSS7 7 6 4>&J0c«7 7 8 fc*5^ 
T#gif§7 7 7©M^^*n, S2lif3-^ 
»2Art»5 3 IfcAAStU »CHB5 3 HCiOH 
lVh n HhVu HHVHOflEWl*K:»«i*nT#^*2 
{$^355 3 5, fg3#gg$5 3 6. SSI 4 #gg|Hci2t6 
*l< #S^tlT7TcOHLVH, HhVl HhVh{1*§£:3: 

8fcA2jStU ^tlTlOOHDTVif^ftOHi 
^jgP5 4 6«fcDUtfj;£*U tU^jS15 7 8 0 4^LTHD T 
VOB»fi§4 2 7 ^lTHi^^h§o 
[0 2 2 9] C<Da«jg&7 8 0 &fg2 ^-^Jtftfjgfl 7 
5 9 0^2 7 ? -^^jO^St)^^*t)^ftlgP7 8 2 

T-e&o h &m^M&iz&mmic hl v L fi^ 

[0 2 3 0] «±<0J:5fc:LT\ K/IS^KMOim § 

— *WO(S3&OTI4T?#*0-e, HDTV(D B D pffit#a 

■WLTtt. ailf-j'WWSU COVLHLfitfrB 
fi»«SOTVff*lH*t«o COC^tCjzt). HD 
T VOp D pffife L< JiN T S C T VOp^t^~Sffl^<J: 

[0 2 3 1] Sfc06 6©T VSiI©/n7^0©J: 
5fc»lf-#JiJUA»7 6 8£»*icam7 5 1 OS 
IB«M/hr fi i:a<i«Sti^ 2 -r-^Wfecfctf H DTVi 
50 TfeJ:< a4fc» % ««**rl3tettlB«Kt 
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T^So mmr^-fr-te (03 l) -eKBBbfc»iH 
®crn— #4 2 1 *rJB^tltf £l,\> C(0^&N T S C T 
V(Dp D p^cDS®^e>n^o HDT VCOp^ffiT^SS^ 

[0 2 3 2] i6 7<9ci;5&1gj£fc:-rSi:PSK{I^* 
ttflrr*«AfiiL3«flHg2: A S K(t^^«|j|'r^ift±jK 
2iS^aoatl«rt»oSMa%ffi*k:SliST*#-So ceo 
II7Vft3 2^5S#brt:P S Kfi^ti:^ 
S§7 8 7*>£><DM^i:i&&§§7 8 6£:fc^Tig^£ft. 
ffiV^aa»fcfflft«nT Vg««7 8 l (DAtl&3 4\z. 
AfcStU 06 3TSWHL3teB^«7 5 3 «c Art* ft 

gl^ftfcPSK. fcL<fc*QAM{I#«:«WS53 StCcfc 
t>7*-#5!IDu D23WB»**U 5MB*7 8 8*^LT 
S2I8t3^4 2 2tc<J:0. Btl^fcLTS^ 
ft. m*g&7 8 0£StH;ft2ftSo —7?. ife±ffl<DT:/ 
7^3 2 a^J:0^fi^nfcv ? ^^;l/^±»iM^T^n 
^fifcgte. A^35 7 5 2*cA;£l2ft06 3 T*mffl Lfc© 

7*n^MTV;fitiglcB&a7 53£A!)t6fi 

2fts 0 t^jI/^o^hh** «bib£B7 5 nc* 

*5!lDi D2 S4Jn» 2 Mr 3-^4 2 2 
tcJ:&KM*tf?f££tu *B;fr2ftSo *fcifi±fc« 
lOTf njf T V«a*Slt«tftH;K«nm7 8 
81Z£0 AM!BII*nfc7 r ^n^TV«Wm*»7 8 
0<fct)ffi^^n^ o 06 7 0«Mtft£« a £fl4B7 5 3 

-^4 2 2 t«fflT** 0 X. Ti?*JWttSkMT*A S 
Kg^^l^cf^, AMaiHOfe«>Se3K07^Dy3» 
2tfcra«<Otti6«7 55£LPF75 6*Og|iEIgS* 
HfflT^So K±(O<fc5(c06 7<D«fiKfc:?-Sfc:*;rfjfc: 

So 

co 2 3 3] $/c, ¥m<Dmm<D&mT*&4m<DA s k 

i tOftgBSeiM^foAco LfrU 0 6 8O£MC8 
fOASKif^SiDu D 2 . D3©3*eDS-l 

b i t(Qmmmem*fT?c£&T+%z> 0 06 8-e& 

D3{tif0^j£fcMI#j57 2 1 a £ 7 2 1 b, 722 
ai: 7 2 2 bs 7 2 3 a h 7 2 3 b, 7 2 4 a £ 7 2 4 
bO2fO$0 1 b i tT*$5o ^ ^D2<0M#^t±# 
#^S7 2 1^7 2 2. m^fiMl 23^ 7 2 4 <D 2 M 
<D1 bitT?**o D3(Df J -#tt*«#jSS7 2 5fc 
7 2 6<0 2{I<7> 1 b i t S G £ 057O 
4 0iDlfjS7 2 1, 7 2 2. 7 2 3. 7 2 4**2* 
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<DfM^&,7 2 1 a £7 2 1 b. 722a£722 b. 7 
23ai:7 2 3 b, 724a£724 bfcl#^U 
;l/-yoiBOBB*li-rc t ic J: 0 3 AOKJBSeSftf 

Rl^&So 

[0 2 3 4] CtD3^cO®^eiHS/Xr*A*fflt^T3 
SO^£2£*fT? c i:«^0*S60^3 £ 3T*lfc 

[0 2 3 5] 2TftW<Dmm<D&m3T:tem3 0(D&? 
&mmx->^-i?4 0 1 ^SJJEL/ctf. H3 0O7ny 
/0 *Btt* 0 6 9<9<fc5fc:g£g$;LSC£:#T#So rtS 

^0g&4O4. 4 0 4 a%2OtO 0 Cfte>*#g|gi57 
9 4£-fS£. H7 OO^KSSO^ny^Hkis-ro «fc 
3*: 1 oo»«B«Wc«**W»»J-e 2 EffltctC't 

osB*fti«r** 0 cn*«wr*t. bum** 

T*ltXtl&4 0 3fr50HDT V^X-^-HDT 
tt«fi^««FPa«SffiffiIeIIS7 9 5lCcJ;9. BfRSttl^flEff 
£ftT#!8(5lB4 0 4 HhVh-H. HhVl- 

20 H. HlVh-H. Hl Vl+ KD4-D<Dl&ft\i£ftlfZtl 
So C<Di§^s X^7f7 6 5, 7 6 5 a. 7 6 5b. 
7 6 5 ctt lOffififcfi?). JEEI88M 0 HhVh- 
H. HhVl-H. Hl VH-HCD3OC0^«:ffi*"r«„ 
L**U Hl Vl - H©fltttX-f 7 f - 7 6 5 c OfflA 1 

frzmmwmmmm 9 soa*2^a*u B21M 

*;lO*0»i»J*Bl©ffl#»nfc»JBigB4 0 

en^si^a^nHH vh. hhvl. hlvh. hlVl<04 
o©j«»K:»»6tim*Sti* 0 *2*-f 

7*7 6 5, 7 6 5 a. 7 6 5 b. 7 65 ctttti*2<D 
30 ffiglC^fcSfcfe. 4O0A^ttfiEttff4 0 S'xjU&ft 

So co<fc5fc:lT07 0O«lj«*i:0*iMWfflar* 
££lc<£fy ftmmf&ffWMT+Z S fc ^ 5 So 

[0 2 3 6] *fcCOJ:5*3BOtt»S!©H«£aS* 
fT3 fcSfl«fflSlu:«awogy60»»3 0H3 3<£>7n 
y*H^«Bbft<t3a, B«7*3-«ft&Bfc3:* 0 
Ctl*. S#&*.S£07 10<t5S:7D7*Btft 
So «HK6*ttil3fefl!)OnU«lJ«<D#«»5 6 6#2 
o#£*TSC*:tcE:So 

[0 2 3 7] Ctl(i:07 2<D£5%:mf£%:£2>£m7 0 

So H7 2*KKt5t, 50^7f> 7 6 5 a, 
7 6 5 b, 7 6 5 c, 7 6 5 dtz:J:0. Sfs 
yifcHSV^T. XY7f7 6 5, 7 6 5 a, 7 6 5 b, 
7 6 5 cOXWlt«0St)5o *TS^. SlffSSP 
5 2 2. ^2#«S55 2 2 a, »3#Sff5 2 2 b. S 
4tt*SP5 2 2 cfr&**HL Vl. HlVh, HhVl. H 
hVhO«W, ;Wy**:frLT-&/dc8§5 5 60Mt 
SA^gPtcA^J^n. **«raisnTlo08MWl#i: 
&So CO«UMI9ttX^7*7 6 5dK:at&nttlAl 
50 cfcOffl^LlfCfX-f y*7 6 5 c <DXtl 2 lcm*bftZ>o 
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Hl Vi-H^(D^T*fe^o #<£>£*< ^V£" 2 fc&V* 
Tx 7 6 5, 7 6 5 a. 7 6 5 b, 7 6 5 c« 

\Jl2\cmWt>Z>o £ o IT, ^(i:HHVH-H, Hh 
Vl-H. Hl Vh-H^LTHl VL-Hm^^f§5 
5 6(C2!£*U ^tfffll^nt 1 o©BMWt#* l »6tl 
£o C(0^^^iX^»y^7 6 5dOtti^2J:t)ffi^ 
SP5 5 4^?,Ui^^n§o 
[0 2 3 8] C<D£5fc:bT. 3/f^Pg/IS«fci2t*§<I 

[0 2 3 9] ST, C©*3Stt,*-r*>f SV^IIC*^ 
THhVh, HhVl, HlVh, Hl VLflPf£Aft£-l£\ H 

iVl-h*§*^**«« ^<d|£. wsyyitai 

(DmmZ-J ^ >^2 ICfcVT. HhVh-H, HhVl- 
H, HtVH-H4:±iaOHLVL-H«^*A**^ § 

[0 2 4 0] *»U fekfek. A*bfcfi#<D±IE«» 
WIBWfc:»|B-r*fcai)X>f 6 5. 7 6 5 a, 7 6 

5b, 7 65c(c^u*Binmu «nM«mrr 

*ck«MJ:4* 0 bfrb3S««©2S««#«BI7 3 
<D<fc 5 tc^-T ^ >^ 1 t S >^2 (cWKinic&RI b 

[0 2 4 1 ] ^7 3<Dmmmmm<DD 1 teiMfHIfQfg 

>^THlVl, HlVh, HhVl, HhVhU^jHOs 
#4 5 >^2 OSBfHfc: D2ft >^71/THl Vh - H, H 
hVl-H, HHVH-H*atS*&Ofi^O^KIBE«*^ 
iTl^o CO«t5fcbTWHI»fc:»«lbT3S««#* 

[0242] *»cs««flD#»»flD»^v^ cne© 

»*«*t**tt»C9V^T^* 0 B7 4 (b)ttaS«« 
fOr- £8 10. 8 10a, 8 10b, 8 1 OcO^f 

mmmm^-To cobic^t. T-zvmfcfflT— 

£811, 810a, 811b. 81 lc^St^o 
BWi:-r*Sf«'7 f -*ttlIII^69K:2l6nT<* 
Lt(L«o "T££. i7 4(a)(Dyo7^0^t^ 
2Iif3-^4 2 2ttf->WD 1*S1AA»5 2 

I fcX-fyf8 1 2**>bT3&*fc#fi»5 0 3^X* 

r-£8 1 0 (DXii^rmtm^—^ 8 

I I ©B*H+fc#««H*fTV\ ^-£8 i ocommm 

TWt, 1 0 a^t§i:i:t^§ 0 e«5 
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[0 2 4 3] H7 5«HDTV*ai«-rs»&O^IBE 
BBT&So W^.tftt2fSffl<0B 1 >*;1/<DN T S 

cj«#ic«3-r*HL VLfi#*Hivi (i) k-rsi:. 
cmdi g§(D*§T/Ttf-^ 8 2 1 (D&micmm 

Elt^o Si^>*7i/OHDTVf*ta«»k:fflS-r 

§HlVh, HhVl, Hh VhH^D 2flf cDr— £ 8 2 
la. 8 2 1b. 821 c O&BtcBB&f £o "f ££M 

/0 Sre&^giJ-r— £8 2 2, 822a, 822b, 822 

[0 2 4 4] 07 6<D£5fc:D 1 «**C. X— £ 

8 2 1. 8 2 1 a. 8 2 1b, 8 2 1 c ^rgBMbT^^I 
ttOS»*tf«&ft£o il^0 4 P S K-^4 A S K<D&5 

20 [0 2 4 5] B7 7tt, KSNTSCtHDTVtl 
»««HDTVt>b<tt. fSSigNTSCtNTSC 

hHDTv^5&3 m<Dmk*mwm\c 2 m<omm& 

to «*tf, WtSNTSCtNTSC^HDTVO 
3 JBOBWRSaaS-rSWdD l B*£ttffiiMkN TSC 
^JCfflS-r^HL VLfllWf- £ 8 2 1 IcBSMStlT 
V>§o X> NT S C<D&mm^T*$>Z>Hi Vh, HhVl, 
Hh VH^)ft«»©ilfttf- £8 2 1 a, 8 2 1b, 8 
2 1 c0ttB£EB£*lTV>*« HDTVO»StifT 
30 &£HlVh-H, HhVl-H, Hh Vh-H^^-t— £ 
8 2 3, 8 2 3 a. 8 2 3 b KfES^ftTV^o 

[0246] lctu mi<Dnm<D&m2T-mwisrc 

LTt^o ^65tC^HLDL(iDim^*ODi-i^^ 

mm 2 T+i&^fc £ -5 D i -2 7* D *rtJ fcUTIE 

*K3O*V^K0fTiB&a*afflbTV^o Di-i^-VV 

CDX^ — U— MiffiV^c*. 2 1a. 8 2 

40 lb, 8 2 1 c <fc 0 C/Nffi<Dffil/^ftfcfcl^Tfc?f£ 

m<D&m&ft<Dm^m&icio^Ti>mB»m<DNT s c 

2 riS^fe * -5 tcx^-b- h«T^/ci 
£\ Diftf O^Di-i ^V*;Mc£3<x--£ 82 1 
tiDi-2f ty*;W:fi5flSOf-?8 2 1 a, 82 1 
b, 8 2 1 CcfcD S«*«fc:BK. S»Jfb**XT*0 
*!BaRiffH45o %W*WI2T^/cJ: 

50 IE«F#HE»Ol8BiKtK: <fc SPSS«Jg^S«*ISH« 
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[0 2 4 7] D2m^<Dmmic&wim$iicD\m^ 
/Nm<D-&{&\,^mgzftT*&. hl vim^-D&o. <& 

«SgNTSCf^I^tl§o ^LT. C/Nffitf 
#fcffi^S«*ftT*±AD*THL Vh, HhVl, HhVh# 
If £2*1. NTSC<l^#|f3£T^£o 2*>lCC/N<a 
OS5V^Sfi*ftt?ttHL Vl Kira*T Hl Vh - H, Hh Vl 

-h, HHVH-H&n^nzrc&HDTvm^tfn± 

[0 2 4 8] llT^7 8 £0 7 7 ©Bf BBEH<D»&<D 

2<0^ny^H^6D3«^«3A*»5 5 1 
fti*KH7 4 (a) 0^nydrHO«*«iPjLfc«ia 

[0249] a^siK-rs^^-r^v^nc^v^TA 

^SP5 2 1 £0D lftf^XA«5 3 0<J:0D2I§ 
tfAASftfco Hl VH*<D*j«»H:ftHWfc»«i«nT 
V>S/-c*6cft£>teX^ y^8 1 2lc«fcD#*«5 0 3fc: 

0£rffi^T{fcf¥i*rSo *-f.»l*-W*;l/OHL VlCD 
BEttflreWMM5 0 3fcAtK #6#i*I£nSo 3ttc 
Slft>^;b(7)HLVH, HhVl, Hh VH^SJfl-S* 
X^7f 8 1 2 a^LT, ^«S5 5 6 0^0 

ArtawcAastu -&«saasn. s-t.hlvl-h«# 

HLVLAAfflcAASnS. 

[0 2 5 0] ^C^-f^>^2^^V>T, 07 7cr>f$fa 
Ee0*C^-r<J;5tCD Vh-H. HhVl- 

H. HHVH-Hfl#*AA«n#«»5 0 3fe:J:0»fi. 
StU X^«y^8 1 2 a*^LT#ff^«»5 5 6 

<DSrS<DArticArt**u *rt«i*hHDTv«w 

titfj^ftSo COHDTVflfliX^yf7 6 5 aOa 
* 2 J: 0 tB^SP 5 2 l^UTHDTV<I^Hi**n 
So ±*B<DJ:?IC0 7 7 0«FlBB«fcJ:t)a!«-rsci: 

V>5ftAltf&&o B7 7«B*IBEBB"ettD 1, 

D2if<0 2^OgB*ffl^fttf, Ua(DD3lt*« 
V^S£. Sf»«*HDTV*fiP*4-Q<0|5gJB(OTVSc2l 

[02 5 1] H79I4D1. D2, D303 l<DfelPS 

X, H8 0ttH7 8(D^ny^HTRBBbfca««K:* 
3A/jS$5 2 1 a*in3.;rc§{i«TfcSo H7 90Rpffl 
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s-r J: 3 aiB#*«i*"e«««<^i*-e# s t 5 &m 

[0 2 5 2] Bfftt. 07 7£>!$BaE@0. 07 8^7 

X. 0 8 1 O^PfiEHHOcfc 5 fc D 1 *I#fc£T<D<H§ 
^PI^It^C^feTf^o C<0*&. -r-^8 2 1 
tm^f-^S 2 2<D2-D<D7 T —$lZ'f—2 8 2 1a, 8 
12 b, 8 2 1 ctctk^TX^— irjEfil**»«>Tfi 

So MaoJ:3ic%jSWJc«— @TfeS^ISaWfc:»2 
/f<Df^Jt£&£S:oTV>So X. tift^lOf 
- # ©BBfcBiJ©*«*- * 2 <DS»J^- * jWS A * n 

0. 17 90«KllhRU«llffl6ft«. 
[0253] 081 O^PffiI^<Di^s iSSW&PgJf 

f-^821, giJ^-^8 2 2<7}£& 
lfyH^«l/2*l/3lc8J:nklcJ:0, c 

3l^45o 

[0 2 5 4] 08 2ti\ 08 l<OB#BBEBBO«fc5«\ 

2 3 07D7^^t% 0 8 0O7ny ^Bfc^TBflkx 
J:DSm^1g^k^So iffttB8 0 

[0 2 5 5] JKJbOi 5 081 <D^r^EB0O<fc 3 

aaMM»*at»-r« £0 8 2 oy?xx y^ao* 5 

^355 0 3^/£g§5 5 6 0R**rfi|t:|BK-ee*i:V^ 

2*lSfc#>. ^S5 5 6O$0H3 2©i«^jS»5 
4 8OrtSP<0@B57ny^*A*-r§IB«flE»K:jEi;T 

[0 2 5 6] ^<0<t3fcLTlB*a«l«Tg««3W« 

5 7?SKW Lfe* < 0¥fttt«WO*»0«tt 

1, 2, 3T?ttS8tftP S K-^QAMSWJCfeffi^So 
40 [0 2 5 7] X. cn«-e<D»W©ft»<D}gfllttF S K 

SSHfc:t>te*So 01*. tf* 08 3^ e fc-5JCf 1, f 2, 
f 3, f 4<D&M<DF S K«««ff »BB<DSSB» 

(omm 5 00 5 8 (om^jsmwmoj: o k v^fwt 

ffv\ ^oW^jSffiB^li-rcfcKiJiO. KB 

[0 2 5 8] 08 3fc*V^r«Jftaf 1. f2©JH*» 
S84 1^D1 = 0^1U MSf 3, f 4 0«» 
KS8 4 2*D1= 1 fcfi«t5o *l/T, fl, f3 
#D2=0, f 2, f 4«:D2= l k^g-TSk. 0&c^ 
50 -T^^tC. D1. D2CD^&1 b i U ft 2 b i t (DFgJf^ 
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BMtMmhrs^o &m£. C/N<D^v>*^&tt t = t 
3K4o^T, D1 = 0. D2=ltfISTS % t = t4fc 

t = t 3tC^5V^TD1=0O^. t = t 4 lC 
45</>TD = l<D##l?£-e#£o C?LTFSK<OPgB 

[0 2 5 9] Xx 08 4^94, :/o ^Hlc^f S3 

(SHBo*»o»tt 6)^6 (Dmjxommoi&Mic <t 0 

ASK^ffi, PSK, FCK, QAMlC*^ 

bbo c - c d m^s*» ffl-r s c * j: 0 mm m<o&m 

[0 2 6 0] £*T> 1 6Q AM* 3 2Q AM<D«»KB 

c - c d m#s*js^t WMKtr s 

^SSRWtS. H8 4ttQAMlilC-CDMSafflb 
fiftUfctO*S RQ AMfcPf-So 

[0261] m8 4ttmw?2>£. mmmn^mms 

5 lfct, A*LfcHDTV*<D8MWl#*H«i>3- 
^4 0 l^l|gx>^4 0 1 a^21Sx> 
0 1 bKJ:0*««^k«««^k:»JlUff||t 
U A^SP7 4 2<D^<Dm\ 7*— *5UA*6B7 4 31CH 

IS§§8 5 2 04><DS£B»7 4 9fcA2rr*o fg 1 7*-* 
5UA*J»7 4 3T?U\ X5— ITjE3— KWE C C3$7 3 

A^Si57 4 4»CA*Snfc*2-7 s — ^Jttl 6 SRQA 
M. 3 6SRQAM, 6 4 S R Q AM<D*frB\ 2b i 
t. 3b i t. 4b i U fc:£r£o C<Dfl#M:E CC7 
4 4 afcJ:0K0«F#{t*tlfcttTrellisxV3-«J 
744bt£cfctM6SRQAM, 32SRQAM. 64 
SRQAMO^ 2/3, 3/4<D\m 

OTrellisiS^ffcSnSo 6 4 S R Q AMOS 

-S\ Slf^M2 b i tTS2f-»4 b i t 
£%:Z>o COfc&Bl 2 8K:^f cfcSftTrellis Encod 
er*fflv\ 3 b i tf-**4 b i t £ Lfc N Ratio3 
/4<DTrellis Encode**? ? o C5tT?i:SStt±tf 

J^O«fflie3f«tt«iL«o fiU Trellis Encodett®» 
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-*WJ:D»2^-*MO)5rW»^M®B^h*<. x 
hflVvift £2 7-*a|*Trel 1 is W*fW 

JUOT r e 1 1 i sfir^{fcHB«*IS'r*««fcJ:5, 

m(ommmm<D$m<DBm 5 00 6 4 (ommmtm* 

/o fflH£nfcft9ttmiV£BB8 5 3lc*5^T. ;V7 
Xi££338 5 6lC£0AC'UTXZtimt\*%B8 5 7 a 
«C*e)*r|3«n«*^F8 5 4tC&*>mmrr-7S 5 
5±J<:iBS?nSo 

[0262] E8if07*-vy bitm i i 3oie^ 

'fcOflfljLtf 1 6 S RQAM<D±*I4§8 5 9Kl»aOTBS 

DyhfpM8 59 a tfPQttlCBfltStlft. f 
bias4^W7X§§ 8 5 9 blc<£ ^ 

1 1 3(C^T 3®03^2SOtg®fBg^tlT^/£: 
E»S*T?S*Hffl«:Th-1-2, Th-2020 
tf&tETZo EaWSOC/Nl^;l/lc:j:5fflf8 5 9 
46 2i4T^I§8 5 9 C*6Di 0##JEM¥£S 

[0 2 6 3] ±d#l<: 1 6 SRQAM*ffl^c»&, -(1 
9£El(iHl 0<D£-M<:££o X3 6 S RQAM^ffl 
^rcm&, B 1 0 OOASK&So 
*&, «« / NyF8 5 4fr6tt, iif859Wn 
30 *y hfl#8 5 9 a#<Vf£?tU «M«8 5 7 bK:«fc9« 
rti^n^o C0^£D^£lf£0B8 5 8^:7^;l/ 
^ 8 5 8 a lc<fc D 2 foft^Dy hA#f pAWttft 
^H^n. 1/2#SS8 5 8 bKcfcD foOHKtf 

wsfe*ti«iff7 6o«cai6n*o cos**tifcaBS 

cl(0«F N HDTVAVOXC/NHOJK^OtjRIBST-— 

5 5*m^rcm&, 1 e^o^w^o^gab^-r 

<*^fci6^pg|5 7 6 0^C*5V^TD 1 fcD2<035W*^« 
l^^n«>o fLTIif3-^4 2 2lC<fcD£<I*ftflf 
*^n^o HDTVVTROa^fl^fl SMbpsO 
HDT V0Xl£»y hi/- hOT Vfll9tflf£^ft^e C 

rt?ISO V H s t^— yi:]KJMffl<OiSC/NSx-yt« 1 

o d Btt±c/NoM#;&So s«ac/N*tott^e 
ftf-y8 5 5&m^rcm&&c/Nm&{s t ^rctb 1 
6i*3 6 «o«#jis«±T#9j-r s c cm b < a 

£o CO^»ff 19 s — jr^ljD ltt|f£7««aUW2 7 ff — 
^3^»JD 2<D2 bi tfel<«3bi tfel<«4bi t 
05*— jr$|ttff miT-ZPI<D2b i tOr 
50 — *JIJ<0*tfS^*n*o 2SOPg®S0HDT Vffl^ 
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mmm^, mwmc&mm£7Mbp scdv^fnts 

C<DTVfi^tH^]?n§o 

CO 2 6 4] 1 1 4 0^n^^Stc^-r<fc-5(C^ 

2 T-ttmiltol 59^^2 x~-*3*JA2)g&7 4 4 £ 
S2HSf^4 2 2 a5:fKU ^ 1 7*-*?JDi 

tt^r^^o c<Dmw&m 1 ^-^^jco^offig^ 

tt#£*tiav\, -^sorat:»jBS^HDTv«^ia 
u^txrc^^—ys 5 5*B£Lft*g\ —jjcom 
&*m&<DVBama£»mv «hdtv m^. -^cd® # 

ScfllJ«082»ll*««Ttt!7-< KNTSCT Vfi*tffi 
£T-#£ 0 OS 5 2BO««0»^S&3C/Nffi*'fe 

&»*^S«o C<D«^ HDTVWBatCjt^TNT 

SC*n«ltt*b<nVft«Alctt« 0 

tfEDTV 07*3— ^OlilBffiflttt HDTV <Dt^-# 

hT*It^§o COct^CHDTV^EDTVOII 
JISMUftfcS. Sftttffl*fcM*OC/NO«l^-? 

a# & a«tt#» £ t & k: w* 1 0 

■m^LTa^^HKMOSttl. 3 7BlWLftti« 

[026 5] SfflO^tkOSIR 5 -tfKffl L ft A S K \Z X 

(c) (d) £^<fc5lc4ffi%2 0<D2Vl/— >ffc:» 
W\ P»JifltT«*. 

[0 2 6 6] A S KO*^07d y *B(iB 8 4 kit; 
TM&So ^OMtt0»M?IRSibft^lcKA7 L — 7 

[0 2 6 7] c c 7»«K«J:OI«ttK:o^T^ 
&o 31*. VTR«OE»W^S«0»B*HJt-r*» 
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«*tf i o^taox-ytctt-<T. 3gftc/Nffi 

ttlOd BtU:fpJ±LTV>^> 0 <K0^ 3£fiEfr6 1 0 
^-2 O^0«*fCfeV>T7"-yttfi6A^±Lft^ 

[0 2 6 8] u*u st\ 3SfTX-y 

T*fg 1 x-^fllfc L < ttffi 2 7*-*?J£fBgi5£-f 

mm<D6 4 S RQAM^rie^S^-r^X^^-HDT V 
V T R 3B««*^fc^aft*«-B«:#6SI«'r « C 0 
L ftSW jST*3SH, flHMftTfll 3 t*- 

^5»j$r*3BiBS^nft«^-y^ ^if-m 

Eam^fi-eiiflfeLft*^. asf^wttsan** 
wsi, m2?—zm±Tc±^n^T^z>o note 
20 tbHDTvm^itn&ztiZo <zotctbmam&mo^ 

[0 2 6 9] CCT'0 8 4O«£»fls0ttl»fcR*o li 
5fe-r*«Ftt«l«T— ^ 8 5 5*WXr»y K 8 5 4 
S£[s]g&8 5 3fc*D«£«#*S£LS*BIB8 5 2 

(cas^o «iaptt»re0*fliojg« i . 3, 4k«tfra 
«a»ft*-r*ft»BWB***-r* 0 wb»7 6oicj: 
dsi-t-^jd i hmz"f-^\D2^n^\^ mz 

7*— ^^UtAVi tabi v^rn — £^<DTrel 1 is-Decoder 7 5 9 
50 blCcfcO. code gainOKl^x^— tTIE«:£*U 

M*{g<&s 0 d i > D2m^mm^-^-4 

2 2 £ J; K>mm?£ftH D TVOWWIWHJAitl*. 
[0 2 7 0] W±»2OC0Pt«*t>O««ia»?|Sfe«B 

m<ommmm^tnxrc zmommommzmmzz&wo 

*JL3««Jg^UTV>So 01 3 1 K^-rj;^ s-r 

40 HDTVi§[^lIgX>3^4 0 1 aO^CD^i 
-llixy^4 0 1 c hgl"2I®x>a-^ 

40 1 d£<fcD. tpmt i&m<Dm%m^(D 2oof- 

D1-1 4:D1-2fc:»lK*nA*«P7 4 2(0*17*— # 
5!IA*»teA**tiH5o MPEG ^U— K0Baof- 
#5>JDi-i ttECC coder 7 4 3 a tc4i5V^TCode gainCDig 
V^OITiEWF-^fb*«n. D1-2t*ECC Coder7 4 3 btc 
4oV^Til^(OCode gain*to»DITjEt9#ffc*«h 

Di-i kD1-2ttTDM«7 4 3 ctC*0«FH^fi{fc 

^rn. -^f-^JDii:^o Dii:D2«c-CD 

jo M^na57 4 9 T?RwanaE*^y k 8 5 4 omm. 
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[027 1 ] n&mtcit* assc^ f 8 5 4 ic^ dh£ 

£0. C-CDMSPS7 6 OfcefcDDi £D2lC«|§2 
n^5o ill f^-^jDitefg #tttfj«7 5 8 
<DTDMgi57 5 8 clCfcVT. 2 V^;l/D 
1-1 £D1-2£^lS£ft£ 0 Di-iteCode gainOi^ECC 
Decoder 7 5 8 atSV^ Kt)iriE«nSfc«>, D1-2 
fcJt^TDi-ittfi^C/NfflK:i3^TtaHSnmi-1 
I»f3-^4 02afc£DLD T V tfDecode^fttti* 
£*l3o — 73D1-2«Code gainOil^OECC Decoder 7 

If^C/NOX Isisfrjl, Kffi* *> Oft»OT 

•Y FN T S cyi/-KOEDTV*TO^n5o 
[0 2 7 2] WiZ -r— *50D2ttTrel I is Decoder 7 5 9 
Mc<fct>Vitabi^4f£ft x E C C 7 5 9 a <fc Di7- 

uiE«n. mzmm^y^-# a o 2 mc^d^m® 

*t^f£ft?K Di-u D1-2t-&J**tlTHDTV*%* 

<^-T^o S£t)Tf-y8 5 5 0C/NffiAVjN<*v^ 
-g\ Di-iO$D LDT V^SSStU i»OC/N« 
Of-/8 5 5£)*&&Di-i. D1-20$ 0 E DT VtfS 

Di-k D1-2. D2^*DHDTV«^SSt«n-5o 
[0 2 7 3] LT 3»OBJBO««EaS£fe«BW 
^STTSo MxEcD^lc-r-^S 5 5 <DC/NfiIi:3X 

>f 7(Df-73X h fcijSUft 3 ocO^U— KOMtOH 

[0 2 7 4] *K:^K0S4»O«JIE»OSft**3fi^ 

5 5±tC&7^TX£i AOBih7'^ 8 5 5 a hW<D 
Z^XftOBOIBSF^y* 8 5 5 b#SB«**rtV 
£ Q 0^"r^<fcp(CfBSF^*y^8 5 5 aO^jMBCi: 
OStBMW8 5 5 c«Wt, flfiO««*Di-2Ea 
««8 5 5 dfc« 0 tft*#*©BB»F^y*S*K: 
o*^ft< fcfc l *3fg»*S 0 CO*fc:J4LDTV 1 7 

h77i^8 5 5 a€>£ffi«<0D21E8ffi«8 5 5 e ICfE 

y Mi*rfcft^ttS8:av\> ^TliS[pii:a5Wf 

—7mmon£mia±Tzs^xn Aomssrv* f f u- 

X8 5 5 f (iH^-rJ:5fcBBt«Fvy^i:— Sbft< 
ft&o 0 1 3 2ltC^T^^\C^r^T— ^AffO 
»^ffiWcK3e*nfeDi-iEa««8 5 5 c£:18ttT 
cofeftfes— So«spT*4fe«*\ c<o®i£& 
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a^KBftStlSo »4ShftDi-i«§fr6ttMPE 
G 1 LDT VOSMTtiSStfH- BSfBBOBeB^ 

Blc»^6ft+«OLDTVO^ftiftWft*ft 

[0 2 7 5] gfeaB&9ff£miCtt'\? FM/-X8 5 
g <fc 3 team F^*y *<0— 8M>«« 1/ A^ h U— X b 
ftV\> Uft*U CO»&KH3V>Tt>Hl 3 

7? * £ ft* L D T V 9 U— FOHKOBH A^PJ^Wfc: ffi 

[0 2 7 6] *Sffl"PttESh7y*0- SB 

©aei^WWK: L D T V ^U- FOIB«*K«-rsft«>« 
ffl#ttjEifiPESri*O*aS0*lC LDTV^U- FtDiSH 

[0277] #ic. *6»c*ao*a6ow*»c»rtrr* 

S«8 5 5 C4»^ LDTVOl A£rf5^T£ 

fctfcicDi-i ih®h^ 8 5 5 c <o-mc « & »c »v m 

«<DDi-i • D2fB^fiiS8 5 5 h*Kfr*So CO^tC 
*»*-9-^irV*;l/Di-iK:«4LDT V<D 

ffOflHSAVBS^nTV^. LDT V<D3SDcDlf?8 
*Di-i • D 2 tH^i^8 5 5 hCDD2lS®^£S8 5 5 j 

*7l/Di-iO3-5«<0x-*ia»*t>^o tfc^TD 
fcDaT 1/3^1 / 5<0W»Ox—:/±<DLDTV 

fc»<^SB«T*fcS««8 5 5 h, 8 5 5 j ICbEBT^Z 
ft*. ^7 h l^-X«BT.i Kl|frtT«fBlt)ffi«t 
l/3~l/5icft£ 0 t£oT#2t9»fi*^«>T v Ny 
FOFU— XA^&Klffl^Tfe. C©««4#*H/" 

x-rsawR^aKftSo co/c^di-i <d#o*§-&£ it 

^ T 2 £ £ 3 — 5 ffiBftr t) «f tC fe ^± ft L D T V <D 
[0 2 7 81 C©35RStt2HiOVTROifr, D 2 fE 

®M^8 5 5 j *w£-r*««#ft^fc«>. asao^as 

■K^t7ft<. 3XMc*SUTWflfeRr«Bft«**280 

[0279] a*§^o**©jBii^«BiiaaEBRr* 

*ffl^fcAM 6QAM«01»0»l*aT?t», 

[0280] mik<Dmmm&*Em^&tt<Dimm 

50 ScOf^^;bV T R <Df2SW =S-ettB«-r— * A^— tc 
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¥&^o L^U *^WPgIi(OHDTVVTRT(i 

[0 2 8 1] $iffi(DH D T V 3 i^iEg*lT o 
fc«^ES??£3S<D C /N igV ^tiiHDTV ^<D^ 

7-YKNTSCfOEDTV^l/-K^TVi^ 
L<«ffi»«fiNT S CfOLDTVifU-KOTVffl 

[0 2 8 2] W±OJ:5K:*5H)i*fflv^fc««ll*»« 

[0283] (^nsomko^iB 7 ) 5m<D<0m<Dmm 
4 pgio»tf-^iMa^^€§ c ^ tc * k> m 9 

1 OS«S*»««HK:iRr <fc 5 le 4 Ji©»l««tf T# 

&o sic^-r «£ -5 uisrtffljfc:^ i &mw$L 8 9 0 a x ^ 

onMlcai25MMm8 9 0b, 9 0 

[0 2 8 4] 4BJl**3S'r«JC«SIHtCcJ:«4Jl(0% 

«**ac/N^<eaii:38:«o anmraBacfc 
^mfflt?fe«fc«). «jmboc/n«***< fcna 

[0 2 8 5] 09 3tt^JK|5lg83 0^o^^Hl?«S» 
ttMR^HIslB8 9 5 fc 4rPOffi3BElB}^6« 
rit£*l£o £«[h]B4 0 4 a. 4 0 4 b. 4 0 4 c<DF«9 
SOS*«ft«/Stt N 0 3 0 1 H^xvn— ^4 0 

1 <D4»<D#«IsIB4 0 4©:/n*y*HfcHU#0"T»BW§ 

tt*B-r* 0 #sbis]B4 o 4 avamMr^ffiWt^ 

HLVLtafHSjS^HHVHfc^HJK^HHVL. HlVhcD4 

ooft^fciMi-rso cairns hlvl 

[0 2 8 6] 2TXALfttm9BKtdllDB4 0 
4 a J: 0*l«»fc««»|c 25»J*tl*o 

s^iftfc^jsn*fc»4^o*»«<a**ti* 0 is 

fe^o S£oT. AAfflftfll 1 0 0 0*<DH D T Vi 
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s^oim^ni vim^amm 5 0 0*0, 

[0 2 8 7] fiiftS»OHLVLittt#i@8 4 0 4 c 

»JSft*o KoTHl VLffirtfc*09iLtfSi&2 5 0*. 7k 

LLfiR»ttffi»ffl4 0 5 afcJ:t)ffiB*n. Di-i«# 

[0 2 8 8] Hl VLOX«Ut^0 3dt»tt«AH 

10 7 7 2 clC&*) lOOLHfflC^Sh, ffiffiSS4 0 
5 bUU:0ffil8StiDi-2«^i:LTffi**n*o c<7) 

4MBB4 0 4 c il^g7 7 2 ctDRIlCffim* 
*3oRl*Tfe<fcV\> 

[0 2 8 9] *«*»OHhVh, HlVh. HhVl<D3j£ 
^«-&fiKS7 7 2 atCcfcO— O<0HHVH-H©#fcft 
3o JEfSffi^tfSlWOFfcfe 1 0 0 0#<D*&g\ c<o{l 
SBD&lftfc: 5 0 0*— 1 0 0 0*O*»*fe 
O e *LT»«EI»4 0 4 blC^D 4t>0*»fc»JB* 

20 [0 2 9 0] S£oTHl VLttl^^bT7j<¥. UlS^fRjO 
5 0 0#~7 5 0*O«W»||*h5o cn^HHi 
^^J:^ fltHHVH, HlVh, HhVl<D3j£#&7 
5 0*~1 0 0 O*<0jS#*t>-5* ^JSS7 7 2 bT§ 
HH#^£&9ff*f^4 0 5 dT*ffi^£n. D 

LTW^f^n^o fotLL, O*0Di-i«fB«l* 
fcfO*— 2 5 0#WT<DJS!c3h LH^$0pi-2fittt 
2 5 0*«± 5 0 O2WT0MttftjA&H L^OD 
2-ifflf(i5 0 0«U:7 5 02W«TO«^ HHo£ 
JO 0 D 2 - 2 {I^te 7 5 0*W± 1 0 0 0*ttT<DJS»StoS 

^x^m<Dmm<omm 2 -ewHbfcH s 7 ommm 1 <o 

+©»«HB30«»*lt#***Cfck:j:5, 4IO 

[0291] c 5 urBfjBa^-^flijfihWjiffleai* 

2ViWbfcH8 80»25Wl»fcHW^t»flre* 

^«»3 7*»L<«B«p 
[0 2 9 2] »WO*fiSOJg«2K:^TH8 8<D^ft 

tt«H*tl. IHE^tls Di-k D1-2, D2-1. 

D 2 -2^4OC0m-^^^:^. ^35 3 7tcA^^tl^o 
[0 2 9 3] LLt09 4t±^«gP3 3<D7n^0-e 
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SS5 2 3 a, 5 2 3 b. 5 2 3 c. 5 2 3 d *C:fcV>T 

h. hl, HHi^fcftSo zcomm*. 7t<Dm&m^ 

<9zk¥. mMJjfa<Dm&* 1 £ £ L L ti 1 / 4 . L 
L + LHtfl/2. L L+LH+HL&3/4. LL + 
LH + HL + HH(il«t«:§o L HfI^&#Hgg 
5 3 1 alC<£D#^2n®{£^J55cgfl5 4 8 atC^TL 
Lm^^^^tlTa^^S 4 8cOHiVLffl^C 
A^n^o lU^^gPS 3 1 a(D&\<DmWlcMLTlZ 
0 3 2<DH^3-^5 2 7TlftWU/cCDT^BS-r^o 

Hum^i±ftmm5 3 i bic^^gt^n. h« 

*dt«5 4 8 btcA^/^n^o HL^«iB«^gB5 
4 8 btC&^THHM^^c^n. HhVh-H^£ 
&S#^§§5 3 1 cK<£!>#gt2n. ifl^a05 4 8 

§<18l£)tiJ*ra53 6t*TVf§^Dtll*mo CO 
KffiJftffiil 1 0 5 0*. aiOO 0*OH D T 
Vflf46tfH9 10»BWHlC»Lft40(Off* 

[0 2 9 4] TVl^®S^L<|»KtSo 09 1 
£08 6*--^fc$fc»fc<DtfB9 2<oe3IBJl«3i0 
T*S 0 c<D«t-5fc:C/NcDrRl±i:i:fetcSMMia8 6 
2d. 8 6 2 c. 86 2 b. 8 6 2 a iC&^TDi -i . 
D1-2. Dt-u D2.2fc3fc^fc»4^#*«»^>* 

[0295] MM*omm&M>m&BB stssmm 

#lifiH<OJ:-5^C/N<Dia±kfcfe^L L. LH. H 

K#lft±-r*o L = Ld<DBfL LM^ L = Lc <DB#L 
L + LH«f, L = LbO«fLL + LH + HLIf, L 
= L a <DB#L L + LH + H L + HHff ^S^n^o 

t^oT. K«^©a*«*i trst 1/4, 1/2. 3 

/4. 10»«OH«}^^C)g{i««-e»5tl<5o « 
•9«t9KeaBM 1 0 0 0*OHDTV©t&, 2 50 
*. 5 0 0*. 7 5 0*. 1 0 0 0*<DT Viftff6 

«*£f 5£T»tt C N » Vo JKTTP T VifOSttt^ < ^ 

Kl§*re#ftV\> 09 7tt*«(B*«V^HDT V<Dfg 
JBttiiOSmttffiH^^-ro 09 7^"Tcfc5^. ES 
LaT*C/N=a, LbT*C/N=b. LcfC/N = 
c. Ldt'C/N = dkftmoSf«!iST2 5 0 
*. 5 0 0*. 7 5 0*. 1 ooo*oiiw#f,n 
£o EHLattft«C/Ntf«TU HDTVOII 
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;l/*HfOB«jST?tt7 5 0*. S^rtOD^.T*ti2 5 
0*. =f-Xh*S*«F»jS^tt7 50*. ii&art 
OGMW2 5 0*. fifi^£O^Syg-e^5Lifij*[ 
ft>2 5 0*OBlTSST*fSo i>LL<D«£5k:LT* 

U#ffi<D*fflD*tt3IU D1-2. D2-1. D2-2^-v> 

[0296] (Kffiosfeno^tt8) mi<o^m 

IS 8 «*M^(DK®S!G^77^^-tr;V^-Si£i/XxA 
<DSSS««fc:iSfflbfefeOl?**o 0 1 1 5«DMI^ 

*«nfc»K5«0*jet±ffiB«4 0 SJCtDttiSbfcB 
JMEft4>?*-*Di a D2. DsfcJBBWRF^fbStU 

uyh MSMW«*U 4 tS^TitilO S R Q 

AM9©»»S©*BI*»J- 1 0©«aS8ttc<D»K 7> 
T±#m»7 6 4^gT7Vrt2 2J:0SI«*tU * 

[0 2 9 7] «©«Bfr60jfflfftt»l!«fr 
S R Q A M^cDPgjf S^OtSl^g! 4 5 tOo^ 

t. di, D2, D3^f-^i:Ltsi^n§o an@ 
^6^^^^vyiu^7 6 7 ^ 

6ft3 0 *SHI#Di t D2, D3tt««8P5 0 3K&\,^ 

[0 2 9 8] *tHl 1 6O»S®O7Py^0H:fe§ 
<fcdte6ft»fcL<«ra«0 3OG>§«-fe/l/7 6 8, 7 
40 6 9.7 7 0, <D&*fomc&2>Mt&ffi7 71,77 
2, 7 7 31*01 1 5fcP313t©2ig««7 6 1 a~7 6 

gp 7 7 4 »#x«jaoaAo b^y-c y *s**ices 
[o 2 9 9] 01 1 1 <DW&5^<ommMmv^7 -< v 

50 a^««fi"b/U 768. 7 7 0OAch ^Egg 
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H z (Df-^ 7 7 4 d . 7 7 4 btd = B OiOf-^ 
7 7 4 c ^btfcf-^ 7 7 4 dftD, £<Di&*\C%> 
^T*> 2 b i t/Hz 0-^&^&&fU/B5&^T*fe£o 

— mm<Dmitim*&mt&7 75 a. 775 b. 77 
tzmv^y * v tmi>T-z 7 7 4 e K*vr £ -5 tr— 

^CQh^^y^STF tOf-^7 7 4 e£*tLTt¥ 
*O^;l/^-mf£<0gfit±^--* 7 7 4 d &C7jVf~<fc -5 ^ 70 
BC2 b i t/HzOHiffllT^ofc O 

fcCfctofriRO 1 6 Q AM, 64QA MSOiMfif tlijJHI 
[0300] as ftU: (i h 9 7 >c v i? m<D&^i&mz 

§oill 8 0#«Btt±fr&JIHfc:£{IHzrt'7 7 0 B. 
7 6 8, 7 6 9, 7 7 0, 7 7 0 aOA-A* S±(7)I 30 
m^m^To S«-fe/l/7 6 8, 7 7 0&^>^;l/?¥ 
A^I-fe/b7 7 0 b, 7 6 9, 7 7.0 a fcfr?-* 

a tmm uav^-y b ©«aa»**y« ltv^ 

KfSUTHl 1 6 0SJ&J1M&I8K7 7 4fc<fcD. 
*;M»^igW*'e:6nSo 2T0 1 1 8fcl*3^Td=A 
^A^-W^/l/OJie^ao^^-To d = BteB^ 
* v*;KE>iIfI^S. d = A + B * ftn» 

AU<D^^To S*Hr;l/7 68, 769, 7 7 0 T* 

tt«r©«9io*i«o»ttT»«w bfc srqa um<D&m 
<Dmmmmmjjj£*m^T^z>rctbT-2 776a, 7 

76b, 7 7 6 c J; ^C, Q P S K O^iSSfiJffl 

#J^2 b i t/Hz03e06 b i t/Hz*S*BH 

ias5"cttt#6nso siagp^v^ <ic«evM bit/H 

z, 2b i t/Hz»>« 0 aai^y-***** 

l^87 7 7a, b. c^tQP S KOSffl-fe;l/0 
*££tCj±'<T2 b i t/Hz««<^^ S 

;KD^:*S*^&nS 0 6 4 SRQAM*f^?lttS 50 
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^^e>SV^C5T*(iS RQAMcDv^ hS^S = 1 
£L/cgJgQP S Kt^fL> iS^CWil6S 
RQ AM. *6fc:i6«'ett6 4 S RQAM-eatSfi-T 

*o tfc^TQ p s Ktcit^ra^sni^^-^iiin-r^ 

ctttai#^o £fc HBSfBHUcLfcHl 2 l<D;/n*y 
^StC^-r<fc-5^4 SRQAMOjM^S^S^Ii^ 

tc^-ri 6 s RQAM<Dm&t>mm?$>z>o t£oT3o 

tttflSTSSo 4 S R Q A M©^jaK»«JB«**< 
[0 3 0 1] W±OJ:5K:l/TBl 1 8^d = A + BO 

[0 3 0 2] jMcHl'l 9 0f-?©e»SiB«ffl^ 
t^^AXny h^f-^Eir^t^o H 1 1 9 

(a) ttSE3fcjao?^AXPyh, 0119 (b) U: 
5IB8<D^fifiOJBffi80*-f AXQy h H 1 1 9 

(a) fcisr*5ica*»ao»gffl8«flift«»attD 

own^D W&mfr 6TFJi^oai«0«FK:»»» A T* 
WMBOXn? h7 8 0 at«l§S^0^ Xn^yh 
7 8 0 b. 7 80 c, 7 80dt^A, B, CftV 

fr&SJiM'\%s*fr* Hift»B"e«FiaxDy h 7 8 i 

a. 78 1b, 78 1c, 7 8 1 d H»H1#. 

a. b. c^*V*7l/*aMM»"r*o 

[0 3 0 3] 0 119 (b) fcaVTiS 

lCffii£<D6 4 S RQ AMHOBJiSe3i*S«:fflV>T^ 
SfcX>Di, D2, D30)2-4<D2b i t/Hz<D3OC0 
Kif-^%t)0 0 Ai, A2f-^(il 6SRQAMT* 
2S£fciJ>*ny h 7 8 2 b, 7 8 2 c £Xd >y h 7 8 3 

b, 7 8 3 cfc^?\fcdtefi2ffi©-r--£l^-- h 

^AXD7h7 8 2b, 7 82 ctt#»OI»Bfc«. 
L9LT2 igOeSgi^B 1 1 8C07 7 6 c<DJg2Pg 

^AXD7h7 82 g, 7 8 3 g^Eif~^Og 

a»#6 4 sRQAMTfibnso jki 3 fioesisa* 
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mi 1 8<DT F<DmiC^-?£ofc$Z%l<D&mct5\,^Tte 

K \z & v * t a^(om mtcm t&^&mtm £ n r v * 

[0304]§12 OOTDMASS^^AXn^ h0 

r* (a) ttflaefrs (b) «*»8iio****-ro hi 

2 0 (a) fc^*?^ ra— ffl»ft»-e#>TixXay 
b7 8 6 a, 7 8 6bT4^A, Bf-* V^UWft'V 
CDjSM^tV\ ^^fAXP7 h 7 8 7 a. 787 bt*S 
* A, B^-^ V^l/O^aA^&OiSfi^fT^o ^120 
(b) ^-Tcfcdl^ *^^16SRQAM0)1 
^XP 7h7 8 8 a T* Ai ^ >*;l/<D§fI*RV\ X 
n*y h 7 8 8 ct'Aift V*;l/<02M*fT ?o 
Xay hrtUi&M/Zfc&So 6 4SRQAM^X 
U7h7 8 8 i TDi^>^;bO§ft£:fT</\ XD7 
h7 8 8 1 T-Di**>*>l<D7£m*ft?o AXa 
*y hrt3tt»l/3JcaSo 

[0 3 0 5] fift}B8tA*W*ftftlcXny h 7 8 
8 pJC43V>T l/20*^AXn*y hT* 1 6 S RQ AM 
OEi<Da«*R3tf. 2l«ttXnyh7 8 8 r T*j!3t 
WAXD7f4SRQAMTl79o 16SRQAM 
£0 4 S RQ AMOStffflBtA*^^ StfiB* 

[03 0 6] JK±0±5k:LT*IBOh^7-f -y^»* 
<Dfe L < 2 

ifiic jft**±tf T»B84*Ttfft 0 § *tf *<* < . « 
^^Mtf!#en§o Sfc, ei£S*©ffiV>4SRQA 

[0 3 0 7] («WOjW<0»«9). WT*9C0»BI3O 

9tt#SSH*0F DM£2£;&aiC»fflLfcfe<D-e&So 
01 2 3O0FDMSIS{ia(D^'D-y^HtHl 2 4 CD 
0FDMOBffJiaS«r^-ro 
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OFDMJ:0JBa^OfUffl»#tffi0> o Sfcrf-Xh 
T V«fiiffl»Ctt»SnT^*o H 1 2 4 <Q0 F D 

MCDmmmuLTK't&jico f DMos^A^ffWJ 

3fe5U«»«B7 9 1 T-mmm7 9 3±K-r-*£ 1 / t 

soniiresiBu v*^/ 7 9 4 a— e*ffrg 

-T^o C<Dfl^*a?FFTS4 0«t-^»S4WB 
*7 9 9^FFTHiU i£flfi#7 9 5*ft*o t 
s Offtt^VtfJUmm 7 9 6 OffiNOHik CWFFT 

FWB7 9 7 3WR»6n* 0 

[0 3 0 8] SI 2 3O0FDM-CCDM;WriJ7 
>y ^H*fflV^T H D T vf^ig§it§ 

/cHDT VSffilSxy^-? 4 0 1 tCcfcDfg^D 
l-ifc Di- 2 fc Om-4>*-fitt) D2 

(D3g©ies«5goa«Wi^U:»raiSti. A*SP7 4 2 
KXASMo *l-r-*5aX*»7 4 3K143^T. D 
i-i*I#teCode gainOSEl^E C CflF#{fr&*ft> D1-2 

D1-1 J:D2-2«TDM37 4 3\C£0, #W5MW*«{k 
«*U Difl^fcfcD, «H»8 5 2 a©Dii»UJfc*K 
M7 9 1 alcAtl^tiSo DiM^tinficOM^J'T 1 - 
n^OC-CDM^i^4a, 4b-0» 

[0 3 0 9] *««4Ht#OD2ttX*»7 4 2 

©*2t*-*5UA*S7 4 4tc43l/^T E C CSP7 4 4 a 
(C^tECC (Error Correction Code) ft^it^tl 

hi/»jxx>3-^7 4 4 bic&i^r h uyx«HWb« 

30 *U ^IH3§8 5 2 a<DD2B:5UM?iJg§7 9 1 b IE Art* 
*U n*OM#J-r-*££:D. C - C DM^1!§§4 a, 
4b-(0»2AA»lcWj«n5o fgl A*lgP<DDi7* 
— *fcS2A*«(DD2x— *£<fc9S*<DC-CDM 
^PSg4a, 4b, 4 c ■• •fcfcVT 1 6 S RQ AMI? 
tCC-CDM^H^n^o C(DnyOC-CDM^tag§ 

^^os^^is^s^^yz^feoh^fe^K^-r 

5 + tU7ttH12 407 9 4 a, 794b, 794c 
■••»«:^-rJ:5fciCSba3^6H*«tt±7 9 3±fc& 

* 0 cut, c-cDMSircnfcn^osHflra- 

40 «\ 5fiFFTlHlK4 0tc:<fct) > jaftSttT^f * V^3> 
7 9 3^5«fHi©r>f^>^3 V7 9 0\C^»-S tU 
t s <DSU»->V^;l/fi€)«FH#-^ 796a. 7 96 bf 
IrCftZo mSb^^imwmi 96a^7 9 6 b<OmK 
ttT;l/^/<XftW**6-rfc»T g»0*T-KWIB*7 
9 7 a3Wtt»6tiT^* 0 cti*«fHtti:<i#U^T? 
SaiftfcO^ HI 2 90«FHtt— flr^fi^^H-e* 
9. FB*BB»7 9 7 a<0Tgttv;l/f;UOKSfif 

0 5 < T g ^iSS-T S C k lc <t 0 § 
50 ABfrCiKF F TEIB4 Ofr 50aSWl#«M5UlS5U3> 
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4 0 bK:J:0. -OCDfl^ t&O 51C£ 

[0 3 10] #tfC, g#^4 3^ftff*ifi^So 0 1 2 

4 (D^m^iy>^m^ 7 9 6 e^to Sflfl^fteB 
1 2 3<DA^35 2 4£A*)£*U ^H35 8 5 2 btcA^ 

Tzs2Mt-£t\. F FTg&4 0alc<£tK 7— U 
x&&lCjgHl£tU 01 2 4^*r<fc5IC^H«fi7 9 9 
fr5«aHW4 7 9 3 a^¥®^tl^o B 1 2 4<Df$R3iS 
3/V401H19fr&* Si^tt<D*I#<MP* U7794 
a, 7 9 4 bflcf^n^o Cti^t'J7^ JO 

12 5 (b) IC^-T I 6 S RQ AM»6HMB£*U 
OC-CDMtaS4 5a, 4 5 bmcMZtlZo 
Is C-CDM«WS4 5©S*OC-CDM«BSS4 

5 a. b^lCfc^T. B*S»C«W*nDu D2(D-9-y 
ftJftffKBSrtU DiSfcWiEWa://*— *— 8 5 2 a £ 
D2MWifi5!l3V/^— 8 5 2 btci0. E5!Ht#i: 
ftDTCODu D2fWaB?nSo Bl 2 

5 (b) fc«-rj:dac-cDM*ffl^fcBaiga6&sc 

tu J:^9MMM^Ttt. Di£D2<I^ 
7lC:fcV^T«P2ft3o D 1 - 2 ft^K: Jt^T Di - 1 {I^t-X 

HIWJ: 9Mik^^ftttTt»4*h*o Di - 
lS^l-Hif3-^4 0 2 ctaDLDTV 
*t>. Di -2fi-^^m 1 - 2 HHi^n-^ 

4 o 2 d ic j: 5 e d t vo**a»©s§ tat), m*? 

[0 3 11] D2OTaH/UX«StU ^2@«-r 30 
^4 0 2 HDTVOB«jS»ta?)HJA 
2*l£ 0 ±EOft«i§0»t*tt L D TVTO«n, 

-F©EDTV«*WB*«*i. S6lc±B»i*«»* 
inUCtlciOHDTVfftf^lSSftS. 

HAL Sac/NKlJSDfcBJiOTVW 

*jws«-e««o miogmv&ms (om&&o f dm 
M*otMtt, *«T***^B«se«**f!-e# 

£o Bl 3 0<Dj:9— h C/NtCj^t"J: McS£*<D 40 
OFDM-TCM*B«#©ft*8 0 5K:;&l/r. *R 
MOC-CDM-OFD M*r5Stt*^+ 1 8 

0 7 atex^— hTO^^f"V>*;l/2 8 0 

So 

[0 3 12] OFDM^C^-fflSTg*^ 



«fSB2 00 3- 158502 

T-ett««^*av\ *fOT©c-cDMfce*&to* 

(Graditional Degradation) 0 

XJ»*1»tt< C/N«tSl5{tr*o «oT7W;^» 
K«lt?tt T VttSSB©-*- exx U » ElOtfi £ 
ftv\ ISISeS^) C - C D M i: IB^^b^^ 

CfcJCfcD. C/NWfrttOS&ftbTfeLDTVyi^- 
F"HMre««. -73. llfiTVO^ bb*^ 
0 0^JWT"eftSfc». LDTV^U— FT? 
J6»»l«3W6n*. it»TV©LDTVyi^-K 

OFDMMDT V(D£fi*ttfc:te3 fc3K^O*Wi*S 

«#©Di-i<D#*OFDMT&S#ft*^"r o Bl 3 

*SWc#<D D 1 - 2 t D 2 m^t<D 2 o*#£KB<D C-CDM^ 
fiffcU FDM4 0DK<fct)«iS»flfA-e2S«'r«o — 
*«flMHBT?*« Ltcmmt FDM4oeKU:D 

tu C - C D M«|ig§ 4 b tfflUS *U 

Bl 2 3kW«tebTHDTVO*««»fc*«Wl*)* 

[0 3 13] ^K\C HDTV <DM PEG 1 ^U— FOflB* 
«*^**Di-i««tt«W3tW3V/<— 7 9 1 IZ 
<tOM5U«^kat)OFDMX»§g8 5 2 C^TQP 
SK^l 6QAM<O^H*g^ &FFT§§4 0K<£t) 
B* BBKDlHf tlFDM4 0dlc:<}:D ffliSa»» B 

[0 3 14] -7a. §^«4 3-eS«*nftfi#«4FD 
M354 0 e fc^TJBttS^BSfU O F DM«IBa$8 
5 2 dlCfc^TF FT 4 0 a lc <fc 0 ^ < cD/li£&$fiCD{I 
**<D*BS4 5 a. 4 5 b«fc* t)«B* 
*U MWuaW3V^-*8 5 2 a K J: DDi 
WStU B12 3tH«lcU, LDTV^U-KOD 

[03 15] £?bT. LDTVif©*tfOFDMS 
hfeB»e»*raSM-«. B 1 3 8©*S*ffl^5Ct 
Ul<fc0. OFDM©tBtftEIi5ttLDTVfi«0*-eJ: 
V^o HDT Vfi^tCifc^TLDT Vfl^ti 1/2 0<D\L 
7hU-H*6So ffoT0FDMOBBai8l/2 

[0 3 16] OFDM(i^;l/^^x^3Sv»g2I^S"e^ 

l o>f >^WTO/h*v^Bffi^Xtf±a[T**o fifo 
THDTV^EDTVtOcfc^aSKMTVfftT^ 
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m&£9^t<\ coifctb&zi-x Mftiaatttto f d 

M<D^m«^<*U^ HDTVO^^tOFDM 
£r/8^SC£teO F DM(OlslM^t^I«t^«| 
ftoT#?gW<D0 1 3 8 tC^T OF DM^fg 
*TVIIWic:«ffl«*iiii, SA*«<o&lWatc 
*5^Tg{I2*lS L D T V<Dv;l/^X&§£;*:rtnc?l 
ig*r^i:V^OF DMOSJ!;^^*t)^:l/^T% OFDM 
©SB*** l/l OWTIc*flifcM«T**fcv^*: 

[0 3 17] &4o. 0 1 3 8t?ttDi-i<0**OF DM 
SHLT^StfDi-i i:Di-2^0FDM^it§i:i:fe 
T-^S 0 CO*g\ Di-»iDi-2ttC-CDM©2BI 

D T V S D T V^m^;^T>^^ftfCi£Cfc 
S £ Grad i t i ona I Degradat i o 

[0 3 18] C-5LT*%M<DKSeai3b^RrtE^*D. 
M»Lfc«*»»*W»&n* 0 OFDMO»&W*CV 

[0319] mmmmmfcmxttmtrzjjmth 

T, 0126 (a) ICtf?*?^ *5FDM<D§1J-y^ 
■VV^;U7 9 4 a-c^ll801 a^L^^-V> 
9 4 d-f^218 0 1 bfcL+IHfcf g&S 
«aa»if-F»8 0 2 a*«»\ 012 6 (b) tc^f 
J:3«cPga:**Aa8 0 2 b*«»*cfcteJ:0. S 
Ii801a^2l801b 03WWA*»KbT?« 

So 

[0320] cti&mm-r&t* mcmmLfcm i o 8 

(d) lC^?-£5l r CT±u?TVW&Ktfim*&jL%:^ 

vmx*m\mso i aot**»wci:#«* 0 c 

<Di^&0 10 8 ( e ) tc^*r <fc -5 tcm 1 S 8 0 1 a <Dg 
«pT«6&C/N«OXU->*7l/Fffl[***2/I8 0 1 blc 
J±^T{£<S:So «otfltU^<Dfi^«l«*/>rX 
(D^*«*Cfe^Tt>Sl»8 0 1 a<D§fi*<PlfiEi:«: 
Sfci/^»S*M§&*iSo 01 4 7fcaVr<fc«5k:z:Ji<D 
PgJf eSt^STT S c Ctl4P ower-We i ghted-OFDMTj 5S 
(PW-0FDM)i:*3fcT^i^^o <1CO*^B^<D^S£O^^OP 
W-0FDMk:M5SO*»Ba© C - C D M^JfclH^&fc'&S 
CtlC&O. 010 8 (e) fc^r J: 5 fcl»JI«±«A 3 

So 

[0 3 2 1 ] S^^IelBti:. 014 4 tCi^T £ o {cm 
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*#V>£H84 a-4 cT'^yZfi-fat^FFT 
4 0lC.fcDOFDM£BIU S2if-^^2f-^ 

9UlslB7 9 1 b*ftLT«#©fflI©SSB»4 d-4f 

'J 7 f 6— f 8T-25F FT 4 0 0 O F 
L2MH-*. 

[0 3 2 2] Sm<l#«S^a4 3<DF F T 4 0 aK£ 

f i — f3fcMWM§4 5 a- 4 5 clC&omiT—ZFiD 
i^!3SlI801 a*WIStU *fU7f6-fB 
JO fr6tt»2f f -#5aD2OS0»2»8 0 1 b*W* 

[0323]S11801 aOt*tt**^ft»fitO 
SV^«KZ*V^TtS«T#«o C o LTPW-OFDMtCct 

D> 2jioM9fisaui9ai i r«. pw-ofdm^c-cd 
M£m&&t>&z£3~~4m<Dmmtfmi-?2>o 

1 4 4 (Di&(DmmZm l 2 307ay^B0^lff 

**h u i?s s fc»8wi*««8-r So 

[0 3 2 4] £T> #tC*5§BB<DT ime-Weighted-OFDM 
(TW-OFDM)*SOB«fb6rSK:ov^TiE^So OFDM 
20 ttttMO&'<1t* O IC. jff- FRHHtf t g #<&Sfc 

< t g o^a*»fc*tf=f-xh -ret 

Mttft/i s fc/Jv£<. £fc. — STfcSfcaM^v-fe/l/ 
ttSI«W*v^ft», tBtt**<ft+M sifi<tc*S 

50 [0 3 2 5] *SIWO||«5OJKffi<0BfaffcO*ffi*^ 
St. 01 4 6£^£5*C^A/I©;tf-K&3ffi8t g a 
*SBJi<D3ff— F«fBB t g btcJt^TifcSK fcSCfcfc: 

TBKftSo C*5 UT^f— F^HIOWeightingjciOv 

ar d-T i me-We i ghted-OFDM (GTW-OFDM) £ of ^ Q * £ IC|B A 

m£mBm<Di/z/ #>mM t s ^» mv&K 

-BMI t sb < }:0^< £S 0 r*tcnfc:J:0»iSaWUi 

Af bm^Af a<Af bT'&So COlfrSbBCDis 

— Miffi<S:So C -5 bTS/V*7l/^HT s OWeig 
ht i ngOMS'Jfbtc ^O^AI^ BI07;l/f; *X lc» 
"T* 2S<DB*{fctf*g|-rSo CO^ra*Carrier-Spa 
c i ng-We i ghted-OFDM (CSW-OFDM) £ ^JP C GTW-0FDM£;33 V ^ 
T2flKDPBJie3i**aL. « AlK:Tffl»«ttOT V 

50 MTV0S^Lfc3MMTOtt£tt« o SfcCSWFDM* 
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oc/n t#-r zmmtt&GTu-omAt &m&&t>i£z> c 
tic* o&mm^u'OvcD&^m&T vic^t* etc 

n&i/\> ifil|f«ttTVe^*dtr5/V#;I/*IB<0«FllBJt 

«i^TTn/^x«jR*-r*c tic j: o esaa^fcj&if 

3teSOTV<OJ:5ftHSJ»k*i«Si*-&fel«»ST 

C / n fcfcvvr*»»{bWtafo D « 6 Ic&jgLfeiMM 

[0 3 2 6] H*«iCv;l/f;U^i^iit5h, 
il45 (a) Jc*rJ:5fc5BttWH*Jav^;I/^« 
8 1 Oa — dO«^tt»iaik*2»Ofi#3B«gfl|^ 
HDTV<Diftf«B-et§ 0 L*U 014 5 

(b) tc^-r«fc-5tcgV^;l/^/^8 1 1 a-dOi^ 
«\ K2JlOBfl90^f— KWfBB. TgbjbWcftS 

«S»*V\ t»i«cO±5»CBffll*«cttTVO*«Wl»tf 

£fc«>. M*B»IWTVettLDT V^S^#«o 
^^dll^y^WIT s a£:T s b£D*:#< 
£ oT^Sfc»c/N©s&{l:fc:fcS l «&3&v\> 
[0 3 2 7] C«5 UT*T— FWBfcS/VaR/l/WBOJfiM 
itte-tZC tlc£0, OF D MOr^OBJIffctfH* 

awa-eRftefcaso 01 2 30*5 fa* 

f^i: c/N«»fl:03SC&OHWfbeWti« 0 

[0 3 2 8] CCW*fi4HSffl^TBL<a^5o 
VJl/^/*XiI»l*BT«H:. D/UJtfcVhSl^fis ilS 
ttckOSW»A^<aD, *£<S:£o MtfH14 8 
J: 5tcD/u<30dB -?tt£l*tt0KVtf*:* 
<^030/i sW±fcftSo HI 4 8^^-Tct9^ 5 0 
/i sW±OTg*fc*cfc»i:j:0, -«v^fcfriffe« 
ft^^o fcT014 9 (a) fc^flgtejR-r £ 5 £ 
T Vft^f 1 s e clCttlsTmi 4 9 (b) ^t2ms 
<Dmm<D?*>, *S/>*;V*S1I8 0 1 a, ^218 
0 1b. ^31801 cO3^«(0^^C» 
W\ §149 (c) tC^To &Xt<Dif)\s— ^Oiff— FW 
fS7 9 7 a, 7 9 7 b, 7 97 cOlDTga, Tg 
b, Tgc*M^f5 0/is, 5/is, 1 /i s tl*^ 
H"*LTWrr« Cfcl*:J:DB150 tc^Tct 5 ftMrft 
801a. 801 b. 801 c0 30(OI8i<D7;bf^ 



(36) ttH 2003-158502 

GTW-OF DM*5»ffl-r*kS«eaB»*tt«%TU 
LfrU tf$S«<9'>£:^LDT VOISifO* 
(CGTW-OFD M<Dv;l/^/Sx*ffg£-r £ CkfC^O 

S1I801 at*tt#-F«STg*3 0/i sJ£t±<0 5 

feMPEGl ^7X01Mbp sgg<Dfc^a-F<fc 
70 t\> Se-pTSi 4 9 IC^ L £ 5 fc: ^> 7 9 6 
a T s a^2ms©OTc«lT2 00/is kntf 2M 
bpsi:n§/c:46a<, 2 h^r^tc 
"BfTfe 1 Mb p sj£< LDTV^b-KOl 

a^en^fca6*^oc SW-OFDM ic^oe 

?8W<D C-CDM^GTW-OFD MtS^t/ci 

4 9t*(i^i:^y^i/S^Lt^y^wi7 9 6 . 

a. 7 9 6 b. 796 c%200/is, 150/xs. 1 
20 0 0 fi slCSglJftLTV^o SEoTSlS. 121, §1 

3 bokwc x^- f«w<36:ot«>< m^^eiM £ 

[0 3 2 9] ra«rfc:C/NK:Mbrt>«r»fflea!3b^t0H 
"T^o 0 15 1 ^-Tcfc^tCC SW-OF DM£C SW 
-OFDMOa»&b^J:!), v;I/f;Ui:C/N(7) 

O F DMfc*»W<OC-CDM%fi*-&to^:T*>*St? 

tf**o SH801 a&^tfffll -2/1 8 5 1a, g 
30 1-31851 aTtt^;l/^XTM#**<frOC/ 
Ns^ffiV^ttMX.OVttffiT V Receiver IC*V> 
Tfe L D T V^U- FOfiSlftSf ^#5o Sg2S 
8 0 1b i:l2-3!8 5 1 \Z7*3lVT<07 

m«oB£JBic^^TamiMtto sdtv sr f 

31801 cT?»C/N3WK<, 1M^^<^-X 
b #4>ft^fca&H D T V $f FOIRTSflTtSo 
C5 LTC/N&v/]/^X0 2^0KBS!ttSS^ 
40 srr* 0 co<fe5h:^:#ajas^*»WOGTW-OF 

DM fc C - C DMOH**b*Sft*4, GTW-OFD 
UhC S W- C - C D MOfflS^btti: J: D »5nS B 

*\ *MaD, C/N£v;l/^X<D2^<D^h 

[0 3 3 0] C/N^)3Ifcv;l/f;U©3i02^7C 
©KB^j&OSttttfcHDT V. SDTV, LDTV 
£>3Pg/I<E>T Vfi^cO^BBeS0^:0 1 5 2lc*rT 0 0 
tc^T<fc *5 \c 1 §^;l/^Xlc3£t^ A/f l Pg/f £)*o 
50 vY 7 9 6 a 1 ictt L D T V^EIL, ^tCV;l/^-/^xk 
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&V>AQ7F7 9 6 a 2 ^C/NS^ftfcl^XD^ 7 9 6 b 1 
tC« S D T V<Dra#HI# J ?>7 r KUXffiflKOSg&H P 

ROToSOLPfflf*, HDT VCDHPd^ffim-r 
3o CliCttK 2. 3J11CSDTV, EDTV. HD 

C0 3 3 1] L(Of^C N^fb J f>v;l/^U(C^< tn 

tf -r * s h * t v ft^<oi§?«gtf 

»4>U B 1 5 3 (c^? J: 9 3 #7t;<D G r a c e f u 
IDegradat i o n Kfi&M1r& t^5V£5klC%:^ 
»*#*5^£J:9l5&n*o 01 53«CNR, v/l/ 

o *»w<o 3 3Pc^aowjis!ttat«*fl b ft t> ©t$ 
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